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CTPYKTYPA POBOYOI TPOI'PAMHU HABYAJIBHOI JACHHUTIJITHHA
«Buima MmaremMaTuka»
1. Onuc qucuumIing « Buima MareMaTuKa»

Jucouniiina I'any3b 3HaHBb, CIENiAJBHICTD, XapakTepucTHKA HABYAJIbHOI
«Buma ocBiTHbO-MIpOdeciiina mporpama, AUCUHMILIIHA
MATeMaTHKA» CTYNiHb BHIIIOI OCBITH
Craryc JTUCHUILIIHA 0JIOK
KinbKicTh KpeauTiB I"any3b 3Hanb — 24 Chepa 00O0B’A3KOBUX  JUCHMIUTIH, IIHKJI
ECTS-7 00CITyrOBYBaHHS 3arajgbHOI MiATOTOBKH

MogBa HaBYaHHA YKpalHCbKa
Pik niaroroBku:

Odenna — 1
KinpkicTh 3amiKoBUX CrnemianpHicTh — 242 Typusm 1 3aouna — 1
MOJTyJIiB — 7 pekpearrist Cemectp:
oenna — 1,2
saouna — 1,2
Jlekuii:

Oenna — 60 rog
Kinbkicts 3micToBux | OcBiTHBO-TIpO(eciiina mporpama — | 3aouna — 16 rox
MOJYJIB — 5 Typuzm [TpakTu4Hi 3aHATTS:
oenna — 60 rop.
3ao0yna — 8 rox
Camocriifna pobora:
Oenna — 67 Tox

3arajipbHa KiIbKICTh . .. . 3aouna — 186 ron
Cryninb BUIIOT OCBITH — OakanaBp

roaud — 210 Tpeninr, KIII3:
oenHa — 16 Tox
IauBigyansHa podota denna — 7 Tox
TUXHEBUX TOUH: Buj miicyMKoBOro KOHTPOJIIO:
I cemecTp — 7 roj, 3 HUX I cemecTp — 3amik
4 Tox ayIMTOPHUX IT cemectp — ex3amen

(mexkmii — 2 rog,
MPAKTUYHI 3aHATTS — 2
ro),

IT cemectp — 7 rog, 3
HUX 4 ToJl ay JTUTOPHUX
(mekwii — 2 rox,
MPAaKTUYHI 3aHATTS — 2
TOoN)

2. MeTa i 3aBJaHHA BUBYEHHS JUCHHUILIIHN « BHIia MareMaTuka»

2.1. MeTa BUBYEHHS JUCHHUILIIHA

MeToro BUKIAJIaHHS JUCIHILIIHU € (OPMYBAHHS CHCTEMH TEOPETUYHUX 3HAHB 1 IPAKTHYHUX
HAaBUYOK 3aCTOCYBAaHHSI MAaTEMAaTHYHOTO arapary, yMiHb aHAJTITHYHOTO MUCIICHHS Ta MaTeMaTHIHOTO
(dhopMyItOBaHHS MPUKIATHUX 33124, MOIIYKY MAaTEMAaTHYHUX MOJIENel, METO/IiB JOCIIKEHHS B cdepi
TypU3MY.

[IpenMer AWCHMIUTIHK — MaTeMAaTU4YHI TOHSTTA Ta METOAM TaKWX PO3JALUIIB fK: JiHIHHA,
BEKTOpHA ajiredpa Ta aHaNIITUYHA T€OMETPis; BCTYI J0 MAaTeMAaTUYHOrO aHali3y; AUQepeHliaabHe
qrcleHHsT (PYHKIIN O/IHi€T Ta OaraTh0X 3MIHHUX; IHTErpaJIbHE YHUCIICHHS OJIHI€] 3MIHHOT; YUCIIOBI Ta
GyHKIIOHANBHI psu; AUQepeHIianbHl pIBHSIHHSL.

2.2. 3aBaHHA BUBYCHHSA JUCIUILIIHHA
OCHOBHUMH 3aBAaHHAMHN BUBUYCHHS )]I/ICHI/IHJ'IiHH «Bmua MareMaTukKa» €:
— HaBYMTHUCS BHUKOHYBAaTH oOIepaiii 3 MaTPUIIMH, OOYHCIIOBATH BU3HAYHUKH JTOBUIBHOTO
MOPSIZIKY, PO3B’S3yBaTH CUCTEMH JIIHIHHUX PiBHSAHB 3a hopmynamu Kpamepa, MaTpudHuM ciocoOom,



meronoM ['aycca ta Kopaana—I'aycca; AOCHIKyBaTH CUCTEM JIIHIMHUX PIBHSHb Ha CYMICHICTH Ta
BU3HAYEHICTE;

— HABYMUTHUCS BUKOHYBATHM JiHIMHI 1ii 3 BEKTOpaMH, 3aCTOCOBYBATU CKaJSIPHUHI 100YTOK
BEKTOPIB;

— PO3BHMHYTM BMIHHS 3aJaBaTH Ta 3HAXOJUTH DPIBHSIHHA JiHIA 1 MOBEPXOHb MEPIIOTO Ta
JPYroro MOPSAKIB, TOCTIIKYBATH 1X B3a€MHE PO3TAIIyBaHHS;

— PO3BHHYTM HaBUYKM IOOYIOBM Ta PO3B’A3yBaHHSI MaTpUUHUX Mojened 3a 310paHuMHU
JAHUMU JJIS1 aHAJIi3y CHCTEM Taly3i TypU3My,

— O3HAaWOMUTHUCS 13 MeToJaMHu 3ajJaHHA (YHKIIOHAJIBHUX 3aJIGKHOCTEH, Kiacudikamii
eJIeMeHTapHHUX (YHKLIN, TOOyI0BH iX rpadikis;

— HABYUTHCS OOYMCITIOBATH TPAHUIIl MOCTITOBHOCTEH 1 (YyHKIIH, HociimKkyBaTi GyHKIIT Ha
HETePEPBHICTD;

— pO3BUHYTH HABUYKH JOCHIDKEHHS (PYHKIiHi HAa MOHOTOHHICTb, JIOKAJNbHHUM 1 r100anbHUN
EeKCTPEMYMH, peajtizallii CXeMHu MOBHOTO AOCIIHKCHHS (YHKIIH;

— PpO3BUHYTH HaBHYKM OOYHMCIICHHS HEBH3HAUCHHX IHTETpalliB 3 BUKOPUCTAHHSAM
BJIACTUBOCTEH, TaONUIl iHTErpajiB, MPaBWI 1 MPUHOMIB IHTETpYBaHHS, aJTOPUTMIB IHTETPYBaHHS
OCHOBHUX KJaciB yHKIIIH;

— Ha0yTH BMiHHS OOYHCIIOBATH 1 3aCTOCOBYBATHM BHM3HAYCHI 1 HEBJIACHI IHTErpanu yis
PO3paxyHKY MOKa3HUKIB TYPUCTHYHOI rajy3i;

— O3HAMOMUTHCS 13 MOHATTAM (YHKII OaraTboX 3MIHHHX, €IEMEHTaMHU TU(EPEHIIaIbHOTO
yrcieHHs! QYHKI[H KIJTbKOX 3MIHHUX;

— PO3BUHYTH BMIiHHS TMOOYIOBH JIHIMHMX Ta KBAaJPATUYHUX eMOIpUYHHX (YHKIH i
aHanizy indopmauii TypuctudHoi chepy;

— PpO3BUHYTH BMIiHHS pO3B’SA3yBaTH JIiHIWHI Ta HENiHIAHI ONTUMI3alidHI 3amadi Ui
BUSIBJICHHS KJIFOUOBUX XapaKTEPUCTUK chepH TypU3MYy,

— O3HAllOMUTHCS 13 OCHOBHHUMH TUIIAMH 3BHYAHUX JAU(EPEHIIATbHUX PIBHSHB Ta METOAAMU
iX po3B’si3yBaHHS, pO3B’3yBaHHAM 3a1a4i Ko,

— OBOJIOJITK METOJAaMH JOCHI/DKEHHS psAiB Ha 30DKHICTh Ta OOYHMCIEHHS CYMH Py,
BHU3HAUEHHS TOYOK 301KHOCTI (PYHKIIOHAIbHMX (CTETIEHEBUX) PSJIIB, PO3KJIAJaHHS €JIEeMEHTapHUX
¢bynkuiit B paau Teitnopa, MakiopeHa, 3acTOCYBaHHS pSiB.

2.3. HaiiMeHyBaHHsI Ta ONHUC KOMIIETEHTHOCTel, (GOPMYBaHHS KOTPHX
3a0e31ne4y€e BUBYEHHS TUCIUILIIHNI:
— 3/1aTHICTb 710 a0CTPAaKTHOTO MUCIICHHS, aHAJI3Y T4 CUHTE3Y;
— 3/1aTHICTb JI0 NOUIYKY, 0OpoOIeHHs Ta aHaii3y iHpopMalii 3 pi3HUX JKeper,
— 3/IaTHICTH MPALIOBATH 3 JIOKYMEHTALI€I0 Ta 3/1HCHIOBATH PO3PaxyHKOBI orepallii cy0’eKToM
TYPUCTUYHOTO Oi3HECY.

2.4. IlepexymMoBH Jisi BUBYEHHS THCHUNJIIHH
ba3oBi 3HaHHS Ta BMIHHA 13: ajireOpH Ta MOYaTKIB aHali3y; reoOMeTpii; IHHOPMATHUKH.

2.5. Tlporpamsi pe3yJbTaTH HABYAHHS
— aHaNli3yBaTH peKpealifHO-TYPUCTUYHUHN MOTEHIIa)l TEPUTOPIT;
—  po3po0sATH, MPOCYBATH Ta PeaTi30BYBAaTH TYPUCTUUHHUMA IPOAYKT;
— 11eHTH(]IKYBaTH TYPUCTHYHY JOKYMEHTAIIIO Ta BMITH NPaBUJILHO HEIO KOPUCTYBATHUCS;
—  BUSBIISITH NPOOJIEMHI CUTYAIi] 1 TPOMOHYBATH HIISAXH iX PO3B’A3aHHS.



3. [IporpamMa HaBYAJBHOI IUCHUILTIHN «BuIlla MaTeMaTHKa»
| - cemecTp

3Imicmosuit mooyav 1. Enemenmu niniiinoi i 6ekmopnoi anceopu ma anaiimuunoi 2eomempii
Tema 1. Enemenmu meopii éusnaunukie
1. Beryn. CtpykTypa Kypcy BUIIIOT MAaTEMAaTHKH.
2. MeToau4HI BKa3iBKH JI0 BUBYCHHS KypCYy BHIIOT MaTEMaTHKHU.
3. O6uucnenns Bu3HauyHuKkiB Il Ta Il mopsaky Ta iX BIacTHBOCTI.
4. IToHATTS PO MIHOPH Ta anredpaivuHi JOMOBHEHHS.
5. Po3kiag BU3HAUHUKA 32 €JIEMEHTAMU HOTO CTPIYKHU (CTOBIYMKA).
6. [ToHATTS PO BUSHAYHUKH BUIIUX MOPSIKIB Ta iX OOUMCICHHS.

Tema 2. Mampuui i 3a0aui onmumaibHO20 NIAHYEAHHA
1. BusHnaueHHs MaTpwuili, iX BUIM.

2. Jlii nag MaTpuIsamu.

3. OO6epHeHa maTpuils Ta i1 3HAXOKEHHS.

4. TIOHSATTS PO paHT MATPHIIi TAa HOTO OOYMCIICHHS.

Tema 3. 3azanvna meopia cucmem JiHIUHUX AN2eOPAiuHUX PIGHAHD

1. CucreMu NiHIMHUX PIBHSHB Ta 1X PO3B'S3KHU.

2. IIpaBuno Kpamepa.

3. Meroa I'aycca ta Xopnana-I'aycca.

4. Marpuunuii crioci0 po3B'si3yBaHHS CUCTEM JIIHIHHUX areOpaiyHuX piBHSHB.

5. lochikeHHsl cucTeM JiHIHHUX anreOpaidyHuX piBHAHb Ha cyMicHicTb. Teopema Kponekepa-
Karmemi.

6. OHOPIIHI CHCTEMH JIIHIMHUX PiBHSHbD.

7. Marpuana Mozeins JICOHThEBA MIXKTaTy3€BOTO OaJIaHCY.

8. 3ajaua 3HaXO/KEHHs BUTPAT CUPOBUHH, MaIMBa Ta TPYAOBUX PECYPCIB.

Tema 4. Memoou ma mooeni 6ekmophnoi anzedopu

1. Bunu cucreM KOopJMHAT HA IJIOLIKHI 1 B ipocTopi. Bigmans Mix aBoma Toukamu. [loain Biapizka
B 33JIaHOMY BiJIHOILIEHHI.

2. Ilonstts BexTopa. [Ipoekiis BekTopa Ha Bich Ta ii BIacTUBOCTI. PO3KJ1aa BEKTOpa Ha KOMIIOHEHTH.

3. Jii Hag BekTOpamH, 33JaHUMHU B KOOpAMHATHIA Gopmi. CkaiaspHuil 100yTOK BEKTOpiB Ta HOro

BJIACTUBOCTI.

4. Kyt MiXx 1BOMa BEKTOpaMH. Y MOBHU MapaJiebHOCTI 1 NEPIEHANKYISIPHOCTI BEKTOPIB.

5. JliniifHa 3aNeXHICTh 1 HE3aJIEeKHICTh BEKTOPIB.

6. IIpocTip mocayr Ta BEKTOp LIiH.

7. JliniiiHa MO/I€Th MI>KHAPOIHOT TOPTiBII.

Tema 5. Memoou it mooeni ananimuunoi ceomempii

1. PiBHAHHA mpsiMOi 3 KyTOBUM KoediieHToM. PiBHSHHS B’s3KM NpsAMHUX. PIBHSHHS mpsMoi, 110
MPOXOJUTH Uepe3 /1Bl 3a/1aH1 TOUKH.

2. Kyt Mk 1BOMa NpSMUMH. Y MOBH NapajieabHOCTI 1 mepneHIuKyIsIpHOCTI IPSIMUX.

3.3aranbHe piIBHAHHA MPSIMOI Ta 11 TOCIIKEHHS.

4. PiBHAHHS IUIOLIMHM, 1110 TPOXOAMUTH Yepe3 3a/laHy TOUKY, HEPIEHIUKYIISIPHO 10 BEKTOPA.

5. 3aranbHe piBHSAHHS IUIOIIWHU Ta HOTO AOCTIIKEHHS.

6. Kyt Mixx 1BOMa TUTOIMHAMY, Y MOBH HapaJIeNbHOCTI 1 HEPIEeHIUKYIISIPHOCTI TUTOIIHH.

7. PIBHSIHHS TPSIMOT B TPOCTOPI.

8. Mopienb piBHOBAaru puHKY.

9. Mopensb piBHOBaru Joxo/iB 1 30uTkiB koMmnadii. Touku piBHOBaru, 06sacTi NpuOyTKiB 1 30UTKIB
10. BromxeTH1 MHOKUHY 1 JIIHIT OIODKETHUX OOMEXKEHD.



Tema 6. Kpuegi opy2oz2o nopsaoxy

1. [ToHATTS PO KaHOHIYHI JIIHII IPYTroTO MOPSJIKY.

2. KaHoHiYHI1 piBHSHHS KOJa, elinca, rinepoosu i mapadosu.
3. HocnimxkeHHs GopmMu JIHIN APYTroro MOpSIIKY.

Tema 7. Konyenmyanvhi acnekmu mamemamuydno20 MoOeal06aHHs

1. [TpuHIMIHM Ta eTanu No0yI0BU €KOHOMIKO-MAaTEMATHYHUX MOJCIICH.

2. ITocTranoBka 3a7a4 JiHIKHOTO MTPOTrpaMyBaHHS.

3. IloGynoBa MmaTreMaTHUHOI MOJIEINI 33424l PO pallioHAIbHE BUKOPUCTAHHS PECYPCIB.

4. TToGymoBa MaTeMaTHUYHOI MOJIEJI TPAHCIIOPTHOT 3a1a4i.

5. OcHoBHa 3a7ava JiHIHHOTO TporpamyBaHHs 1 (3 oOMexeHHsMU piBHOCTsMH). OCHOBHA 3ajada
JIHIMHOTO MporpaMyBaHHs 2 (3 0OMEKEHHSIMH HEPIBHOCTSIMHU ).

6. I'pacpiunmii MeTo po3B’A3yBaHHS 3a/1a4 JIHIHHOTO MPOrpaMyBaHHS.

Tema 8. Cumnnexc-memoo po36’a3y6anHsA 3a0ay JiHIIHO20 RPOZPAMYBAHH

1. Kanoniyna ¢opma 3a1a4 JiHIHHOTO MPOrpaMyBaHHSI.

2. [ToOynoBa mo4aTKOBOT CHMILIEKC-TA0JIHII 1 TpaBUiIa peastizallii CHMIIEKCHOTO METOTY.
3. Kpurepiii onTUMaIBbHOCTI ONOPHOTO TUIAHY CHMITIIEKC-TA0HUII.

3microBuii Moayb 2. MatemaTuunuii aHati3 pyHKuii oxHiel 3MiHHOL
Tema 9. I panuysa uucnoeoi nocniooenocmi ma Qynkyii
. AGcoioTHA BETMYMHA YUCIIa Ta 11 BIacTUBICTh. OKLT TOUKH.
. Ionstra dynkuii Ta 11 BnactuBocti. Knacudikamis yHkiii.
. TTIOHSATTSI TpaHUIIl YUCIOBOT MTOCIIiJOBHOCTI.
. [HonsTTs npo rpanuui ¢pyHKii B Touri. OTHOCTOPOHHI T'PAHUIL.
. OCHOBHI TeOpEeMH ITPO TPAHUII YHCIIOBHUX TOCIIOBHOCTEH Ta (DYHKITIH.
. JIBl BU3HAYHI I'paHUIII.
. HemrepepsHictp ynkii B Touni. Kitacudikarist To4okx po3puBy.
. BmactuBocTi HenepepBHUX QYHKIIIH Ha BIIPI3KY.
. [TaByTHHHA MOJIENTb PHHKY.
10. 3aaui mpo po3paxyHKU PEHTH Ta MOTalleHHs Oopry.
11. BukopucranHsi IOKa3HUKOBOT (PYHKIII1 MpU 00UMCIEHH] HETIEPEPBHUX BIJICOTKIB.

O 0O DN WN —

Tema 10. [ludepenuianbHe YncneHHs GyHKLIT oiHieT 3MIHHOT

1. BusHaueHHs nox1qHoi QyHKIIIT B TOYILI.

2. ExoHOMIUHUH, TeOMETPUYHHINA Ta MEXaHIYHHUH 3MICT MMOX1IHOT.

3. MapxuHabHUN aHaNi3: MapKUHAJIbHI BAPTOCTI, 10XOU Ta MPUOYTKH.
4. ITpaBuna nqudepeHIitoBaHHS CyMH, T00YTKY 1 YaCTKU (QYyHKILIH.

5. IoxiaH1 eneMeHTapHUX QyHKIIH. Tabauusg NOX1AHUX.

6. [ToxigHa cknagHoi PyHKIIIT.

7. ITox1aH1 BUIIMX TOPSAKIB.

8. OcHOBHI TeopeMH Ipo audepeHIiiioBaHi QyHKIII.

9. Nudepenttian ¢yHKIIIT Ta HOTO 3aCTOCYBaHHS.

Tema 11. /locnioncenna gpynxuii

1. YMoBHM 3pocTaHHs 1 criafjaHHs PYHKIII].

2. HeoOxiaHi Ta AOCTaTHI YMOBH €KCTPEMYMY.

3. Haiibinb1ie 1 HaliMeHIIe 3HaYeHHs QYHKIIH Ha BiJIPI3KY.

4. BunykJiicTh 1 BTHYTICTh rpadika QyHKIIIH.

5. HeoOxiaHa 1 JOoCcTaTHS yMOBa ICHYBaHHSI TOYKU MEpEeTUHY rpadika QyHKIIII.
6. IToBHe nocmimkeHHs QyHKIIT Ta moOyaoBa rpadika.

Tema 12. 3acmocysannsn memooie oughepenuianbHo20 YUCAEHHA 8 NPUKTAOHUX 00CTIOHCEHHAX
1. EnacTuuHicTh QyHKIIII.

2. 3acTocyBaHHsI MOX1IHOT MPU PO3B’A3yBaHHI MPUKIAIHUX 3a/1a4.

3. OmrruMi3zariiigi 3aa4i.



II — cemecTp
3microBuii Moayab 3. DyHkuii 6araTbox 3MiHHHX
Tema 13. @yukuin 6azamvox 3MIHHUX
1. ITonsrta ¢pynkuiii 6ararbox 3minHuX. Oynkiis Ko66a-/lyrnaca.
2. Buznauenns GpyHKIIIT JBOX 3MIHHUX Ta 11 TpadiuHe 300pakeHHS.
3. IonsTTs npo miHii piBHA. ['panuns ¢pyHkuii 6ararbox 3mMinaux. HemepepBHicTh QyHKIIT.

Tema 14. Excmpemym pynkuyii 6azamuox 3MiHHUX

1. YactunHi oxigHi 1-ro Ta 2-ro nopsiaky. [ToBamii nudepenmian. ['pagienT GyHKIIIi.

2. EKOHOMIYHU# 3MiCT YaCTHHHUX MOXiAHUX. EnacTuuHicTh (QyHKIiT 6aratb0x 3MiHHHX.

3. Ekcrpemym ¢yHKIii 6aratbox 3MiHHMX. HeoOXiH1 Ta JOCTaTHI YMOBHU €KCTPEMYMY.

4. YMOBHUH eKcTpeMyM (QYHKIIIT 6araTboX 3MiHHUX.

5. 3acTrocyBaHHS YaCTUHHHUX IOXIJHUX B 3aJadaX GKOHOMIKH: ONTHUMi3allid BUTpAT Ta IMPHOYTKIB
i IPUEMCTBA.

Tema 15. Ilobyoosa emnipuunux gpopmyn

1. [ToOynoBa emmipuyHux GopMys METOIOM HAIMEHIIINX KBAAPaTiB.

2. ITapabomiyHa Ta rinepOoJiyHa 3aIeKHICTb.

3. 3acTocyBaHHs METO/ly HAWMEHIITMX KBAJPaTiB MPU PO3B’sI3yBaHHI NMPUKIIATHUX 33]1a4.

Tema 16. Heniniitni onmumizayiiini mooeni

1. 3Haxo/KEeHHS PO3B’SA3KIB 33a7]a4 MATEMAaTHYHOTO TPOTPAMyBaHHS JUIS JIIHIHHOT HITbOBOT (PYHKIIIT 1
HENHIMHOT CUCTEMH OOMEKEHb.

2. 3HaxoMKeHHS pO3B’SI3KIB 3a7ady MaTEeMaTHYHOTO NPOTPaMyBaHHS IS HENiHIKHOI IUIHOBOI
byHKIIT 1 TiHIKHOT cCCTEMU 0OMEKEHb.

3. Metog Jlarpanxa it po3B’si3yBaHHS HEJIIHIMHUX 337a4 MaTEMAaTUYHOTO IIPOrpaMyBaHHS.

3microBuii MoayJb 4. IHTerpajibHe YncJeHHS
Tema 17. Heeuznauenuii inmezpan
1. IlepBicHa yHKIIis Ta ii BIACTUBICTb.
2. HeBu3HaueHMii iHTErpaji Ta HOro BIaCTUBOCTI.
3. TaOnuis HEBU3HAYEHUX IHTETPaIiB.
4. Metoau iHTeTrpyBaHHS.
5. 3HaxO0JKEHHS BUTPAT Ta MPUOYTKIB 3a IXHIMU MapKUHAJIbHUMU 3HAaYCHHSIMH.

Tema 18. Inmezpysanns payionanibHux opooie

1. IToHATTS panioHanIbHOTO APOOY.

2. InTerpyBaHHs HaUIPOCTIIIUX PaLlIOHAIBHUX JIPOOIB.
3. InTerpyBaHHs NpaBUWIIbHUX PALIOHATIBHUX JAPOOIB.
4. InTerpyBaHHs HENIPaBUJIbHUX PalllOHAIBHUX JIPOOIB.

Tema 19. Inmezpysanus mpuzoHomempuuHux ma ippauioHanivHux QyHKuii

1. InTerpyBaHHsi TPUTOHOMETPUUHUX (DYHKIIIH

2. InTerpyBaHHs HaWIPOCTIMIMX ippalioHadbHOCTEN. TPUTrOHOMETPUYHI MIJICTAHOBKH.

3. IToHATTS PO HEBU3HAYEHUH 1HTETpall, 10 HE Ma€ MEPBICHUX B €JIEeMEHTApHUX (YHKIIISIX.

Tema 20. Buznauenuii inmezpan ma Memoou 020 004uCieHHs

1. 3amava po 06'eM BUPOOHUIITBA 13 3MIHHOIO IPOAYKTHUBHICTIO Mparii.
2. 3ajiaya npo IUIOIY KPUBOJIIHIHHOI Tpanerii.

3. IloHATTS BU3HAUEHOTO 1HTETpaja Ta HOTo BIACTUBOCTI.

4. 3B'130K HEBU3HAYEHOTO 1 BU3HAYEHOTO 1HTETPAIiB.

5. ®opmyna Herotona-Jleitonina.

6. MeTtoiu 0OUMCIIEHHS BU3HAYSHHUX 1HTErpaliB.



7. HeBnacui iHTerpamu Ta iX 3HaxomkeHHs. IHrerpanm Ilyaccoma. ®@ymkuis Jlarutaca Tta i
BUKOPHCTaHHS B CTATUCTUYHUX JOCIIKCHHSX.

Tema 21. Ilpuknaoue 3acmocysants 6U3Ha4eHux inmezpaie

1. O6uncneHHs wiIol IIOCKUX Giryp Ta 00'eMiB Tis1 oOepTaHHS.

2. 3acTocyBaHHs BU3HAUEHUX 1HTETPaJIiB B JUHAMIUYHUX MPOIIECaXx.
3. 3agaui mpo BUTpPATH, JOXij1, TPUOYTOK.

4. OminkKa cTyneHst HepiBHOMIPHOCTI PO3MOILTY JOXO/IiB HACEIECHHS.

3microBuii MoayJb 5. Moae/l0OBaHHA TMHAMIYHUX npoueciB. Psiaun
Tema 22. /lugpepenuyianvhi pienanus I-20 nopaoky
1. OcHOBHI MOHATTS PO AUQEPEHITIANbHI PIBHAHHSA Ta iX po3B'sa3ku. 3amaui Komri
2. [ludepenniasibHi piBHAHHS 3 BiIOKPEMJICHUMHU 3MiHHUMHU.
3. JliniiiHi nudepeniianbHi piBHIHHS 1-r0 TOPSAIKY.
4. OgHopiaHi nudepeHIianbHI PIBHSIHHS.
5. 3agadi, K1 IPUBOAATH A0 MU(epeHIiaIbHUX PIBHAHB: 3a]a4a Mpo MPUPICT HACEIICHHSI; 3a/1a4ya PO
peKiIamy.

Tema 23. Jliniiini ougpepenuianvhi I1-20 nopsaoxy 3 nocmittnumu Koegpivicumamu

. [loHsITTS NIpo MiHIINHI OAHOPIAHI Ta HEOJHOPIAHI TudepeHiianbHi piBHAHHS [I-ro mopsaaxKy.

. OCHOBHI TeopeMH MPo PO3B'A3KHU IUpEepeHIiabHUX PiBHAHB I-T0 mopsaKy.

. 3anava Komri ans audepenuianbHux piBHsAHb [[-ro mopsaky.

. [ToHATTS PO KOMIUIEKCHI YHnCIa.

. Po3B'si3yBaHHs NiHIKHUX OJHOPITHUX Ta HEOTHOPIAHUX nudepeHianbHuX piBHAHB I[-ro mopsaky
3 MOCTIHHUMH KOe(illieHTaMH.

. Annamiuna mogens Kelinca.

7. Monenb nemorpadiqHoro mporecy.

N kW

*))

Tema 24. Hucnosi paou ma ix 36ixcHicmo

1. [ToHATTS YUCIOBUX PAAIB. 301KHICTh YUCIOBUX PSIIB.

2. Psig reomeTpuuHOi TIpOrpecii.

3. apMOHIYHMI psiz.

4. HeoOximHa Ta 1OCTAaTHI YMOBH 301’KHOCT1 YACITIOBUX PSIJIIB.

5. BukopucranHs psy reoMeTpuyHoi nporpecii B Mmojeni Keitnea.
6. [TonsaTTsa npo 3Hako3MiHHI psiau. O3Haka JleitoHina.

Tema 25. Cmenenesi paou

. IToHATTS PO (PYHKLIOHATBHI PSAAM Ta iX 301KHICTb.

. [lonsatTsa npo creneneBuit psia. Teopema Aderns.

. [TounenHe nudepeHIitoBaHHs 1 IHTETPYBaHHS CTEIIEHEBOTO Psy.
. Panu Maxknopena Ta Teiopa.

. Po3knan enementapHux QpyHKIii B cTENIEHEBI PsIu.

. Habnmxene ob6urciaeHHs 3Ha4eHb QyHKIII.

. Habmixene oOumncieHHsI BU3HAYEHUX 1HTETpaliB.

. [Ipukiianu 3acTOCyBaHHS CTETICHEBUX PS/IIB.

01N DNk WK



4. CTpyKTypa 3a/1iKOBUX KPeIUTIB 3 JTUCHUILIIHN «Buia matemaTuka
AeHHA (popMa HABYAHHSA

Crpykrypa I 3a/1iKOBOro Kpeaury

Kinekicts ronuna

Tema Jexuii HpakTuyni IPC Tpeninr, CPC KonTpoJbhi
3aHATTA KIII3 3ax01H
3microBuii MoayJib 1. EneMeHnTH JIiHiHOI | BEeKTOPHOI aJre0pu Ta aHAJIITHYHOI reoMeTpii
Tema 1. EJ'I.eMeHTI/I Teopii 5 5 1
BHU3HAYHUKIB
Tewma 2. Matpurii 1 3amadi 5 5 2
ONTUMAJILHOTO TUIAaHYBaHHS
Tema 3. 3aranbpHa Teopist cuctem 4 5 3
JHIMHUX anreOpaiyHuX piBHSIHB
Tema 4. Mertoau Ta Mmozeii 9 9 1
BEKTOPHOI anredpu 5 5 IToToune
TeMg 5. Me}‘OI[I/I Ta Mgz[eni 2 2 4 | OUMTYBAHHA
aHAJIITUYHOI reoMeTpii
Tema 6. Kpusi qpyroro nopsiaxy 2 2 1
Tema 7. KoHuenTyanbHi acClieKTH 4 4 7
MaTEeMaTHYHOTO MOJICITFOBAHHS
Tema 8. CuMInIEKC-METOI
pO3B’sI3yBaHHS 33724 JIIHIHHOTO 2 2 1
MIporpaMyBaHHs
3microBuii MoayJb 2. MatemaTnunuii aHati3 pyHkuii oxHi€el 3MiHHOL

Tema 9. I'panuti yrcmoBoi 4 4 7
MOCIITOBHOCTI Ta PyHKIIIT
Tema 10. Iudepenmianpae 2 5 5
qucaeHHs QyHKUIT 0/1HI€T 3MIHHOT 1 3 [Totoune
Tema 11. locnimkeHHs: QyHKIIT 2 2 3 | omuTyBaHHA
Tema 12. 3actocyBaHHS METOIB
nudepeHIliaibHOTO YUCIIEHHS B 2 4 2
MPUKIIATHUAX JOCTIKEHHAX




Crpykrypa II 3a71iK0BOr0 KpeauTy

Kinexicts rogua

Tema Texuii HpakTuyni IPC Tpeninr, CPC KonTpoubHi
3aHATTH KIII3 3axoau
3microBuii MoayJb 3. @yHKIIII 0araTb0X 3MiHHHUX
Tewma 13. @yHkIIis 6araTbox 2 5 1
3MIHHHUX
Tema 14. Exctpemy™m ¢GyHKIIii 2 5 3
6araTb0X 3MIHHUX 1 5 [Toroune
Tema 15. IToOyaoBa emMmipuaHUX 2 5 | | OmHMTYBaHHS
dhopmyn
Tema 16. Hemniniiini 2 5 5
OINITUMI3aIliiHI MOJIeIi
3microBuii MmoayJb 4. IHTerpajbHe YncJIeHHS
Tema 17. HeBusznauenuit interpai 2 2 2
Tema 18. InterpyBanus 5 5 1
pamioHaJILHUX Apo0iB
Tema 19. InterpyBanus
TPUTOHOMETPUYHUX Ta 2 4 2
ippanioHaIbHUX QYHKIIIH 1 3 Horoune
— OMUTYBaHHS
Tewma 20. Busnauenuit iHTerpan 2 5 9
Ta METOJU MOro 00YnCIIeHHs
Tewma 21. Ilpuknanne
3aCTOCYBAaHHS BU3HAUEHUX 4 2 4
IHTerpaiB
3micToBuii MoayJb 5. MoaenoBaHHs TMHAMIYHUX npoueciB. Psan
Tewma 22. JIludepenmianbHi 4 5 9
piBHAHHS [-r0 nopsiiKy
Tewma 23. JliniitHi
mudepenuianeHi [1-ro nopsaaxy 3 2 2 5 3 1 [Totoune
NOCTIHHUMHU Koe]illieHTaMU ONUTYBaHHS
Tema 24. Yucnosi psaau Ta ix
L 2 2 2
301KHICTh
Tema 25. Crenenesi psan 2 4 4
Bceboro 60 60 7 16 67




3aoyHa popma HABY

AaHHA

Kinekicts roauu

Tema Mexuii IMpakTuyHi CPC
3aHATTH
3microBuii MmoayJub 1. EjiemMeHTH JiHiHHOI | BEKTOPHOI aJre0pM Ta aHAJITHYHOI reoMeTpii
Tema 1. EnemenTu Teopii BU3BHAYHUKIB 3
Tema 2. Matpwuiii 1 3aJ1a4i ONTUMAJIBHOTO TJIAHYBAaHHS 4
Tema 3. 3aranbpHa Teopist CUCTEM JIHIMHUX anredpaiuHux 10
PIBHSHD
Tema 4. Meronu Ta MOJIeNi BEKTOPHOI anreopu 2
Tema 5. Meroau Ta MOJIeN1 aHATITHYHOI T€OMETPIi 4 2 11
Tewma 6. Kpusi apyroro nopsaxky 3
Tema 7. KoHulentyansHi aClIEKTH MATEMaTUIHOTO 17
MOJIETTIOBAHHS
Tema 8. Cumrmiekc-MeTo 1 po3B’si3yBaHHS 3a/1a4 4
JHIHHOTO MPOrpaMyBaHHs
3microBuii MoayJb 2. MatemaTuunuii aHati3 pyHkuii oxHi€el 3MiHHOL
Tema 9. I'panutii 4rcnoBoi MOCHITOBHOCTI Ta PYHKIIIT 18
Tema 10. Audepenniansae unciaenns GyHKii ogHiel 12
3MIHHOI . . 4 1
Tema 11. locmimkenHs QyHKIiT 7
Tema 12. 3acrocyBanHs ~ MeTOAiB  Ju(epeHIliaIbHOTO 5
YHCIICHHS B MPUKJIATHUX JOCITIKEHHSIX
3microBuii MoayJb 3. DyHkuii 6araTbo0X 3MiHHMX
Tewma 13. @yHkI1is 6aratbox 3MIHHUX 2
Tema 14. Exctpemy™m ¢QyHKIII1 OaraTb0X 3MIHHHX 9 1 10
Tema 15. [loOynoBa emnipuynux Gopmysn 4
Tema 16. Heminiiini orrruMisariiiiai Moaeni 14
3microBuii MoayJb 4. IHTerpajibHe YncJeHHS
Tema 17. HeBuszHnauenuit iHTerpai 7
Tema 18. [HTerpyBanHs panioHaTBHUX APOOIB 3
Tema 19. [HTerpyBaHHs TPUTOHOMETPUYHHX Ta 7
IppallioHAJIbHUX QYHKIIIH 4 9
Tewma 20. BusHauenuit iHTerpai Ta METOAU HOTO 5
00YHCIIEHHS
Tema 21. [TpuknaaHi 3aCTOCYBaHHS BUZHAYEHUX 8
iHTerpatiB
3micToBuii MOaYJIb 5. MoeloBaHHSI AMHAMIYHUX npoueciB. Psian
Tema 22. ludepenuianbHi piBHAHHS [-ro nopsaxy 5
Tema 23. Jliniitni qudepenmianbhi [I-ro mopsiaky 3 4
MOCTIHHUMHU KoedillieHTaMu 2 2
Tema 24. Yuncnosi psiau Ta X 301KHICTh 8
Tema 25. Crenenesi psiau 12
Beboro 16 8 186




5. TemaTuka NPpaKTUYHUX 3aHATH 3 TUCHUILTIHU «Buma martemaTukay

Jdenna ¢popma
I CEMECTP

3microBuii MoayJb 1. EneMenTH JiHiHOI | BEeKTOPHOI aJre0pu Ta aHAJIITHYHOI reoMeTpii
IpakTuyne 3anarrs 1
Tema 1. EnemenTH Teopii BU3BHAYHHKIB
Meta: Bupobutn HaBuku oOuucieHHs BuzHauHukiB II, III Ta BUmMX mNOpsAAKIB 3
BUKOPHUCTAHHSAM O3HA4YEHHS Ta IX BJIACTUBOCTEH.

IIuTanusa 1yt 00rOBOPEHHSA:
1. Busnaunuku II ta III nopsaxy, ix oGuuciaeHHs.
2. Po3knan Bu3HaunHuKiB 111 1 BUIIMX TOPSIZIKIB 32 €IEMEHTaMH MOTO CTPIYKU (CTOBITYHKA).

IIpakTu4He 3aHATTH 2
Tema 2. Matpuui i 3a1a4i ONTHMAJIBLHOIO IVIAHYBAHHS

Meta: HaBunTy BUKOHYBaTH il HaJ MaTpHUISIMHU (10/JaBaHHS, BiJHIMAHHS, MHOXKCHHS Ha
YHCII0O, MHOXCHHSI MAaTPHIlh, 3HAXO/KEHHSI OOCPHEHOI MaTpHIli, 3HAXO/DKCHHS paHry). Po3BuHyTH
BMIHHS 3aCTOCOBYBATH MaTpUIIl IPHU PO3B’sI3yBaHHI MPUKIIATHUX 3a/1a4.

IMutanHs 118 00rOBOPEHHS:

1. Iii Hag MaTpUIISIMHU.

2. ObepHeHa MaTpuIls Ta ii 3HAXOIHKCHHS.

3. Panr mMarpuili Ta 100 3HaXO0KEHHS.

4. [TpuknaaHi 3a7a4i 3 BAKOPUCTAHHSAM TE€OPii MaTPHIIb.

IpakTuyne 3aHATTA 3
Tema 3. 3aranbHa Teopisi cucTeMm JIiHIHNX aJreOpaiyHUX PiBHAHb

Merta: HaBuuTk po3B’s3yBaTH CHUCTEMH JHIHHUX anreOpaidHuX pIiBHAHb METOJaMHU
Kpamepa, ['aycca, XKopnana-I'aycca, 3 nonomororo obepHeHoi marpuii. O3HaHOMUTH 3 MAaTPUYHUMHU
MoJIeIsIMU cpepu TypuU3My: MoJienb JIeOHThEBA MIXKTaay3eBOro OajiaHcy.

IInTanns 1i1s1 00roBOpeHHs:

1. [ToHATTS IpO cUCTEMU JIIHIKHUX anreOpaiuHuX piBHSHb.

2. IIpaBuno Kpamepa.

3. Merop I'aycca ta XKopaana-I'aycca.

4. Matpuunuii criociO po3B’s13yBaHHS CUCTEM PiBHSHb.

5. Marpuuna mojienb JICOHThE€BA MIXKTaTy3€BOTO OallaHCy.

6. 3agaya 3HaXO0/UKEHHS BUTPAT CUPOBUHM, NTAJIMBA Ta TPYIOBUX PECYpPCIB.

IIpakTnune 3ansarrsa 4
Tema 4. MeToau Ta MojieJli BEKTOPHOI ajredpu
Merta: Po3mupurtu 3HaHHS 3 Teopil BeKTOpHOI anreOpu. PO3BUHYTH BMiHHS 3aCTOCOBYBAaTH
€JIEMEHTHU BEKTOPHOI aJireOpu B 3a7jauax cepu Typu3My.
IMutanHs 118 00rOBOPEHHS:
1. Bexropu. Po3kiag BekTopa Ha KOMIOHEHTH.
2. Iii Hag BeKTOpaMHu, 3aJaHUMU B KOOPJIUHATHIN (OpMi.
3. Cxansipuuii 10OyTOK BEKTOPiB, HOTo BIacTUBOCTI. KyT Mik BeKTOpamu.
4. ITpuknaaHi 3a7a4i 3 BAKOPUCTAHHSAM BEKTOPHOT ainredpu.

IIpakTHyHe 3aHATTH S
Tema 5. MeTtoam it MojieJ1i aHAJITHYHOI reomMeTpil
Merta: Po3mupuTy 3HaHHS 3 aHATITUYHOI reomeTpii. PO3BUHYTH BMiHHS OyayBaTH PiBHSIHHS
IpsIMOi Ha TUIOIIMHI Ta B IPOCTOP1, PIBHAHHS IUIOMIMHU Ta 31MCHIOBATH 1X aHaI3.
IMuranHs 118 00rOBOPEHHS:
1. Buau piBHSHB NpsAMOT HA MIOLIUHI.
2. IlomuHa Ta npsiMa JIiHis B IPOCTOPI.



IIpakTnyHe 3aHATTA 6
Tema 6. Kpusi apyroro nopsiaky

Meta: O3HallOMUTH 3 TEOPi€I0 KAHOHIYHUX JIIHIA JPYroro MOpsIKY: KOJIO, elinc, rinepooa,
napa6osa. Po3risiHyTH MOJieNTh piBHOBAry OXO/IB 1 30MTKIB KOMIaHIM Ta HABYNTH 3HAXOAUTH TOUKH
piBHOBaru, ooiacti npuoOyTKiB 1 30UTKIB.

IIuTanHs 1jist 00rOBOPEHHSA:

1. IToHATTS TPO KAHOHIYHI JiHi{ JPYroro NOpsaKy.

2. Mopenb piBHOBarv J0XOMdiB 1 30MTKIB KommaHiii. Touku piBHOBaru, o6jacti mpuOyTKiB i

30UTKIB

3. HocnimxeHHs GopMu JIHIN APYroro mopsiiky.

IIpakTuyne 3auarts 7, 8
Tema 7. KoHnenryaiabHi aCeKTH MAaTEMATHYHOT'0 MO/IETIOBAHHS €eKOHOMIYHUX MPOIleciB

Meta: CdopmyBatu BMiHHA OyJayBaTH JIIHIMHI ONTHMI3aIliiHI €KOHOMIKO-MaTeMaTHYHI
MOJIEJi: MOJEITh ONTUMAIBHOTO PO3IMOALTY PECYPCiB, TPAHCIIOPTHA 3a7ada. HaBunuTH 3aCTOCOBYBAaTH
rpagiyHUi  METOA 0 PO3B’SI3yBaHHA HAWMNPOCTIIMX 3a7ad  JIHIKHOTO MaTeMaTHYHOTO
porpaMmyBaHHS.

I[uTanus 1isi 00roBOpeHHs :

1. I'padpiune 300paxkeHHs JIiHIKHUX 0OMEKEHb PIBHSHB 1 HEPIBHOCTEH.

2. 3Haxo/KeHHs 00jacTi JOMyCTUMUX 3Ha4eHb JJIs OCHOBHOI 3ajayl  JIHIHHOTO

porpaMyBaHHS.
3. BusHaueHHs JiHIA min i max piBHS.
4. MonynbHa pobota

Ipakruyne 3anarTsa 9
Tema 8. Cummiexkc-meTo po3B’A3yBaHHSA 3a/1a4 JiHITHOT0 POrPaMyBaHHA

Merta: HaBuumtu 3BOomuTH 33434l JIHIHHOTO TporpamMyBaHHS 10 KaHOHIYHOI (opwmu,
BUKOPUCTOBYIOUHM IE€PETBOPEHHSI CUMILIEKC-TabauIb. PO3BUHYTH BMIHHA pealtizalii CUMIUIEKCHOTO
METOY 10 PO3B’A3yBaHHS 3a/1a4 JIHIHHOTO MaTEMaTUYHOTO MPOTpaMyBaHHSI.

IInTanns 1i1s1 00roBOpeHHs:

1. Kanoniuna ¢opma 3a1au JiHIHHOTO MPOrpaMmyBaHHS.

2. AITOpUTM CUMIUIEKCHOTO METOTY.

3. Kputepiii onTMaabHOCTI OMIOPHOTO TUIAHY CUMILIEKC-Ta0HUIIL.

3microBuii Moayab 2. MatemaTnunuii ananiz pyHnkuii ogHiel 3MiHHOL
IIpakTnune 3ansarra 10, 11
Tema 9. I'panuui Ta ix 3acTocyBaHHSI B eKOHOMIlli

Meta: Posmmputu 3HaHHA npo (yHKHII Ta iX 3acToCyBaHHA B EKOHOMIYHIM Teopii.
Po3BuHYTH BMIHHS OOYMCIIIOBATH TPaHMIl YHUCIOBUX IOCHIIJOBHOCTEH Ta (yHKUINA. Po3BuUHYTH
BMiHHS OOYMCIIOBAaTM MEpIly Ta Jpyry BH3HA4YHI TpaHMLl, JOCHIKYBaTH (YHKLIIO Ha
HerepepBHiCTh. HaBUMTH 3aCTOCOBYBATH METOIM TEOpii TPAHUIh B 33/1a4aX MPO PO3PAXYHKU PEHTH
Ta MorameHHs 60pry; oOYNCIeHH] HeTlepepBHUX BiJICOTKIB; OOUMCICHHS MPUPOCTIB BUTPAT, TOXOIB
Ta IpUOYTKIB; MaByTUHHA MOJIENb PUHKY.

IMuranHs 11 00roBOPeHHS:

1. ®yskuii Ta iX BIACTUBOCTI.

2. YwcioBi NOCHIIOBHOCTI Ta IXHI rpaHuUII.

3. Po3kpHUTTS HAMMPOCTIINX BU/IB HEBU3HAYCHOCTEH.

4. Tlepwa Ta apyra BU3HayHa rPAaHUILL.

5. Henepepsuicts pyHkuii B Touni. Knacudikaiiis Touok po3puBy.

6. OOuucieHHs NPUPOCTY BUTPAT, TOXOIB 1 MPUOYTKIB.

7. 3amadi Mpo po3paxyHKH PEHTH Ta MOTalIeHHs Oopry.

8. BukopucranHs MOKa3HUKOBOI (DYHKIII1 TpH 00UYKMCIICHHI HeepepBHUX MPOIICHTIB.



IIpakTuune 3ansarrs 12
Tema 10. IudepenuiagbHe yuciaeHHs PyHKIII OHi€l 3SMiHHOT

Meta: Posmmputi 3HaHHA 3 JudepeHuiagbHoro uucineHHs. CdopMmyBaTH TMOHSATTS
€KOHOMIYHOTO, TEOMETPUYHOTO Ta MEXaHIYHOTO 3MICTY TOX11HOI. HaBUNTH 3HaXOAUTH Map>KWHAIbHI
BUTpaTH, MPUOYTKH Ta O0X0au. PO3BHMHYTHM BMIHHS 3HAXO/DKCHHS TMOXIJHHX CJIIEMEHTapHUX Ta
CKJIaJIeHUX (PYHKITIN.

IuTanHs 111 00TOBOPEHHS:

1. Tloximna ¢yHKIIT y TOYIII.

2. ExoHOMiIYHHH, TEOMETPUYHUIN Ta MEXaHIYHUHN 3MICT MOX1IHOI.

3. MapxuHaJIbHUI aHaJTi3: Map>KUHAJIbHI BapTOCTI, I0XOIU Ta TPHUOYTKH.

4. TlpaBuna nudepeHiitoBaHHs.

5. Tloximni enemenTapuux ¢GyHkiin. [ToxigHa ckimamgHoi GyHKIII.

6. TloxigHi BUIIUX MOPSIIKIB.

IIpakTuune 3ansarrsa 13
Tema 11. Jocaigxenns pyHkuii

Merta: ChopmyBatn BMIHHS 3HAXOIUTH MPOMIKKH MOHOTOHHOCTI, OMYKJIOCTi, BTHYTOCTI,
exkctpemyMu  ¢GyHkuii. OBonomiTH MeToAaMH TMOBHOTO AociikeHHa (Qynkuii. HaBuutn
BUKOPHUCTOBYBATH IUQEPEHIan JUIsi HAOIMKEHOTO OOYHMCICHHS 3HAueHb (PYHKINH, 3HAXOHKCHHS
rpaHuULb 32 paBuiioM JlomiTans Ta enacTuuHOCTeH (DYHKI[IH MOMUTY Ta IPOMO3UIIiT BITHOCHO LIIHH.

IuTanHs 11 00rOBOPEHHS:

1. YMoBH 3pocTaHHs Ta cnajanHs QYHKIIT B TOYIIL.

2. HeoOximHi Ta JOCTAaTHI YMOBH €KCTPEMYMY.

3. Haii6inpiie Ta HaliMeHIIe 3HaYeHHS (PYHKIII.

4. Nudepennian ¢pyukii. [Ipasuno Jlomitans ta oro 3acToCyBaHHS.

5. [IpukianHi 3amadyi.

IIpakTuyne 3ansarrsa 14, 15
Tema 12. 3acTocyBaHHSI MeTOAIB 1M (epeHiaILHOT0 YN CIEHHS B MPUKJIATHUX JT0CTIIKEHHAX

Mera: OmnanyBatu MeToJaMH  JU(EPEHLIATBHOTO  YHCICHHS IpH  POB’S3yBaHHI
ONTUMIZAIIHUX 3aJa4: 3HAXO/KEHHS MIHIMAJIbHUX BHUTPAaT Ta MaKCHUMAaJIbHOTO MpPHOYTKY,
ONTHUMI3aIlisl TOJATKOBUX HAJAXOKEHb Ta PO3MOJILITY PECYPCIB.

IIutanus 1y 06roBOpeHHA:

1. 3acTocyBaHHs €1aCTUYHOCTI B EKOHOMIYHOMY aHaJi31.

2. 3acTocyBaHHsI ITOX1/1HO1 IPU PO3B’3yBaHHI MPUKJIAHUX 3a/1a4.

3. OnTuMiszariidi 3agaui.

4. PexTopchKka KOHTPOJIbHA poOOTa

I CEMECTP

3microBuii Moayab 3. dyHkuii 6araTbox 3MiHHUX

IpakTuyne 3ansarrs 1
Tema 13. @yHkuist 6araTb0X 3MiHHUX

Meta: ChopmyBatu NOHATTS (PyHKI[IH OaraThox 3MIHHUX. HaBYMTH 3HAXOAUTH YaCTHHHI
MOXI1/IHI IEPIIOro Ta APYroro NOpsAKY GyHKIIT ABOX 3MIHHHUX.

IIuTanusa 1yt 00rOBOPEeHHA:

1. ObnacTe BU3HAUYEHHS, JiHII piBHS, TPAaHUIIl Ta HETIEPEPBHICTH (PYHKIIIT B TOUII.

2. YacTuHHI NOX1H1 MEPIIOro Ta IPYyroro NOpsAaKy (yHKIT IBOX 3MIHHUX.

3. I'panient ¢yHKIii.

4. ®ynkuis Ko606a-/lyrnaca.



IIpakTnuHe 3aHATTH 2
Tema 14. ExcTpeMyM (pyHKILii 6araTboX 3MiHHHX

Merta: HaBuuTHcs 3aCTOCOBYBAaTH YaCTHHHI TMOXiAHI B MPUKJIATHUX 3a/Jadax: ONTHMI3allis
BUTpAT Ta MPUOYTKIB, ONTHMI3aIis po3noAiuTy (GOHAIB Ta TPYIOBHUX PECYpCiB. 3acBOITH METOIU
3HAXO/PKEHHS YMOBHOTO €KCTpeMyMYy (YHKIIIT JBOX 3MIHHHUX.

IIuTanusa 1jist 00rOBOPEHHA:

1. HeoOxiaHi Ta 10CTaTHI YMOBU €KCTpEeMyMY (DyHKIIIT ABOX 3MIHHHUX.

2. 3acrocyBaHHS YaCTMHHUX IMOXIJHUX B 3aJadyax ONTHUMI3allis BUTpaT Ta NPUOYTKIB

i IPUEMCTBA.
3. YMOBHHI eKcTpeMyM (PYyHKIIIT OaraTrbOx 3MiHHHX.

IIpakTuyHe 3aHATTSH 3
Tema 15. Ilo6ynoBa emnipuunux popmya
Meta: CdopmyBaTH TOHATTA JHHIAHUX Ta HEMHIMHUX EMITIPUYHUAX 3aJICKHOCTEH.
Po3rnsiHyTH 3HaX0KEHHS TapaMeTpiB JIiHIHHOT 3aIeKHOCTI METOJJOM HAalMEHIIINX KBA/IPAaTiB.
IIuTanusa 1jist 00rOBOPEHHSA:
1. ITobynoBa eMmipuyHOi JTHIKHOI 3aJEXHOCTI MK JBOMa BEJIHMYMHAMH METOAOM
HallMEHIIIUX KBaJpPaTiB.
2.llobynoBa emmipuyHHX (GOpPMYNI JUId  HENIHIMHUX  3ale)KHOCTEH: mapaborivHa,
rinep0OosiyHa, MOKa3HUKOBI, CTETICHEBA.

IpakTuyne 3anarrs 4
Tema 16. Heniniitni onTumizaniiini moxesi
Mera: CdopmyBatu BMiHHS OyayBaTu HeNiHIMHI onTuMizauidHi Moxeni. HaBuutu
3aCTOCOBYBAaTH TrpadiuHMii Ta aHATITHYHWA METOAW JO PO3B’SI3yBaHHS 3a/a4 HENIHIHHOTO
MaTeMaTUYHOTO NMPOTPaMyBaHHSI.
IuTanus 111 00roBOpeHHs :
1. 3amaui HEMIHIHHOTO MaTEMaTUYHOTO IIPOTPaMyBaHHS.
2. 3HaxOKEHHS PO3B’S3KIB 3a7ad MAaTEMAaTHUYHOTO MPOTPaMyBaHHS IS JIIHIAHOI IUIBOBOT
¢byHKLii 1 HeNMiHINHHOT cucTeMH 0OMEeXEHb.
3. 3HaXOMKEHHS PO3B’S3KIB 33[]a4 MAaTEMAaTUYHOTO MPOTpaMyBaHHs IS HENHIHHOI MIJTbOBOT
GbyHKLi 1 TIHIHHOT CHCTEMHU OOMEKEHb.
4. YMmoBHHH ekcTpeMyM (yHKINT Oaratbox 3MiHHMX. Meton Jlarpanxka st po3B’si3yBaHHS
HEJIHIMHKUX 33/1a4 MaTeMaTUYHOTO POrpaMyBaHHS.

3microBuii Moayasb 4. IHTerpajibHe YnCJICHHS
IIpakTH4He 3aHATTH S
Tema 17. HeBu3HaveHuii iHTerpaj

Mera: Po3mupuTi ysBIEHHS MepBICHOT (PYyHKIII Ta HEBU3HAueHOro iHTerpana. OBosonaiTu
METOAaMU OOYMCIICHHS HEeBHU3HAUEHHUX IHTErpaiiB: 0e3locepeHbOro iHTEerpyBaHHs, MiJCTaHOBKOIO
Ta YacTUHAMH. HaBYMTH 3HAaXOAWTH BHUTPATH Ta MNPHOYTKH MIANPHEMCTBA 3a IXHIMH
MapXHUHAJIbHUMU 3HAUEHHSIMH.

IIuTanusa 1yt 00rOBOPEeHHA:

1. IlepBicHa yHKITis.

2. HeBu3HaueHu#t iHTerpan Ta Horo BIacTUBOCTI.

3. InTerpyBanHs QyHKUINA. MeTo/ miICTAHOBKY (3aMiHa 3MiHHOI).

4. [aTerpyBaHHsl YaCTHHAMHU.

5. 3HaXOKEHHsI BUTPAT Ta MPUOYTKIB 32 IXHIMU Map>KMHAIbHUMHU 3HAYEHHSIMH.

IIpakTnyHe 3aHATTA 6
Tema 18. InTerpyBanHsi panionajJbHUX 1po0iB
Meta: PO3risiHyTM MNOHSTTS pallioHANbHOTO Apo0y. OBOJIOIITH METOAOM HEBHU3HAUEHHUX
KoeQILIE€HTIB MpHU PO3KJIaAl palioHaJbHOro Jpo0y Ha mpocTi ApoOu. HaBuutucs iHTerpyBaTu
NpaBUJIbHI Ta HEMIPABUIIbHI pallioHAIbHI IPOOH.
IIuTanusa 1yt 00rOBOPEHHA:



1. [nTerpyBanHsi HAUIIPOCTIMIUX PALIOHATBHHUX JIPOOIB.
2. Po3kian mpaBMIIbHUX 1 HEMIPABWIILHUX PAIIOHAILHUX APOOIB HA MPOCTI.
3. Ilpuknanu iHTErpyBaHHA PaLliOHATIBLHHUX APOOIB.

IIpakTnune 3ansarra 7, 8
Tema 19. InTerpyBaHHsi TPUTOHOMETPUYHHX Ta ippanioHaabHUX QYHKIii
Meta: OBONIOAITH METOAAMU iHTETPYBaHHS TPUTOHOMETPUYHHMX (YHKIINA Ta HAWIPOCTIIIMX
ippamioHaibHOCTEN. PO3MISIHYTH yHIBEpCAIbHY Ta TPUTOHOMETPHUYHI ITiJICTAHOBKH.
IInTanus 111 00roBOpeHHs :
1. [aTerpyBaHHs TPUTOHOMETPUIHHUX (PYHKITIH.
2. YHiBepcaJibHa ITiICTAHOBKA.
3. [aTerpyBaHHs HAMIPOCTIIIUX 1ppaIliOHATBHOCTEH.
4. TpUroHOMETPUYHI MiCTaHOBKH.
5. MoaynbsHa poborTa.

IIpakTuyHe 3aHATTH 9
Tema 20. BusnaueHnuii inTerpaJj Ta MeToIu iioro 00YHCcJIeHHA

Merta: Po3risHyTy 3ajaui, siKi IPUBOAATH A0 MOHSATTS BU3HAYEHOI'O 1HTErpaia: mpo IUIONLy
KPHUBOJIHIHHOI Tpanemnii; mpo 00’eM BHPOOHHIITBA i3 3MIHHOIO NPOIYKTHUBHICTIO Mpali. 3acBOITH
METOI OOUHCIICHHS! BU3HAYEHUX 1HTETPaliB.

IuTanus 111 00roBOpeHHs:

1. BuzHauenuii iHTerpai Ta #oro OCHOBHI BIIACTHBOCTI.

2. ®opmyna HeroTona-JleitOHina.

3. Meroau 00UMCIIEHHS BU3HAUEHOI'O 1HTErpaa.

HpaxkTnyne 3ansarrs 10
Tema 21. ExonomiuHi Ta reoMeTpU4Hi 3acTOCYBaHHSI BU3BHAYEHOI0 iHTerpaJja

Merta: Po3BuHYTH BMiHHS OOYMCIEHHS IUJIOLI IJIOCKUX ¢iryp Ta 00'eMiB Tin oOepTaHHS.
HaBunti 3acTocoByBaTH BH3HAYEHUX IHTETPAJiB TpPH pO3B’SI3yBaHHI NPUKIAJAHUX 3ajad:
TOCTIIPKeHHS PO3MOALTY A0X0/iB HaceneHHs (koedinieHT [[KiHi); 3HaXOHKEHHS IMIBHAKOCTI 3MiHU
BUTpAT, JOXOY, IpUOYTKY MIJIPUEMCTBA.

IInTanns 11s1 00roBOpeHHs:

1. O6uuncaeHHs Mol IVIOCKUX (QIryp Ta 00'eMiB TL1 00epTaHHS.

2. 3acTOCYBaHHS BU3HAUEHUX 1HTETPaliB IIPH PO3B’A3yBaHHI MPUKIATHUX 3a/1a4.

3. 3ajmaui npo BUTpATH, JOX1], IPUOYTOK.

4. OmiHKa cTyIneHs! HepIBHOMIPHOCTI PO3MOALTY JOXO/IB HACEJIEHHS.

5. O6uncIeHHs HEBTaCHUX 1HTErpaliB.

3micToBuii MoayJib 5. MoaenoBaHHS TMHAMIYHUX NpoueciB. Psaan
IIpakTnyne 3ansarra 11
Tema 22. [IndepenniaibHi piBHsinHA [-ro mopsiaky

Mera: CdopmyBaT MOHATTS Ju(epeHIiabHUX piBHAHb. HaBuutu poO3B’sA3yBaTH
mudepeHiianbHl  pIBHSAHHS 3 BIJOKPEMJIIOBAJbHUMHU  3MIHHUMHM, JIIHIMHI Ta  OJHOPIJHI
nudepeHIiagbHl  pIBHAHHS Mepmioro mnopsaky. Po3rmsiHytu 3agadi, sSKi  OPUBOAATH 10
nudepeHiaTbHUX PIBHSAHB NEPIIOTO MOPSIIKY.

IMutanHs 11 00roBOPeHHS:

1. IudepenuianbHi piBHSIHHS 3 BIIOKpEMITIOBAIbHUMH 3MIHHUMH. 3anada Komri.

2. JIiniiiH1 udepeHiianbHi piBHIHHS.

3. OgnHopiaHi qudepeHiaabHl piBHIHHS

4. 3amaya mpo HArpoMaJUKEHHs KalliTaly, 3ajjadya Ipo MPHUPICT HACeJEeHHs; 3ajaya Ipo

pexsiamy.

IIpakTuyne 3ansarTs 12.
Tema 23. Jliniiini 1udepennianbhi II-ro mopsiaky 3 nocriiHnMu KkoedinieHTamu
Meta: CdopmyBatu MOHATTS AUQPEPEHINIATBHUX pPIBHIHL Ipyroro mopsaky. Hapuwtw



pO3B’s3yBaTH JIiHIWHI OJHOPIAHI Ta HEOJHOPiAHI Iu(epeHIiaNbHl PIBHAHHS APYroro IMOPSIKY.
Posrasnyrn 3agaay Kormi; quaamiuny mozens Ketinca.
IMutanHs 11 00rOBOPEHHS:
1. Po3B’si3yBaHHs JIHIMHUX OAHOPITHUX AUdEpEeHIliaTIbHUX PIBHAHBb JPYrOro MOPSIKY 3
HOCTIHHUMHU KOe]illieHTaMH.
2. Po3B’s3yBaHHS JIHIWHUX HEOAHOPITHUX au(epeHIianpbHuX piBHAHL II-ro mopsnky 3
NOCTIHHUMHU KOe]illieHTaMH.
3. 3agaua Kommi.
4. lunamiuna Mojenb Kefinca.

IIpakTuune 3ansarrsa 13
Tema 24. YucsoBi psiau Ta ix 30iKHiCTH

Meta: ChopmyBaTu MOHATTS PO AOJATHI Ta 3HAKO3MIHHI YHCIIOBI PsIA. 3aCBOITH O3HAKH iX
301KHOCTI.

IuTanHs 11 00TOBOPEHHS:

1. HeoGxigHa yMmoBa 301)KHOCTI YMCIIOBOTO PSITY.
2. locraTHi 03HaKH 301)KHOCTI YHCIIOBHX PSIJIIB.
3. Psx reomeTpudHOi iporpecii.

4. 3HaKO3MIHHI PSIIH.

5. AGcomnoTHa Ta yMOBHA 301KHICTb.

IpakTuyne 3ansarTs 14, 15
Tema 25. CteneHeBi psau

Merta: ChopmyBatu MOHATTS NPO cTeneHeBi psau. HaBuuTu 3HaxoauTH 061acTh 301:KHOCTI
CTETIEHEBUX psAiB. PO3risiHyTHM 3acToCcyBaHHSA pO3KIAAiB (QyHKHiIH B psaum MakjopeHa ImpH
HaOMMKEHUX O0YHCIEHHIX 3HauUeHb (YHKI[IH, TPaHULIb Ta BUZHAYCHUX 1HTETPalliB.

IuTanus 111 00roBOpeHHs :

1. Pagiyc Ta o6mnacth 301’KHOCTI CTETIEHEBOT'O PSIY.

2. Po3knamu gyHkuiit B psau Maxiopena i Teitnopa.

3. HaGnuxene o0uMcIeHHs 3Ha4eHb (YHKIIIT Ta BU3HAYCHUX 1HTErpaliB.

4. Ilpuxnaau 3aCTOCYBaHHS CTETICHEBUX PSIIIB.

5. PexTopcbka KOHTpOJIbHA poOoTa.

3aouna ¢gopma
3microBuii Moay b 1. EnemenTH JiHiliHOI | BeKTOPHOI ajired0pu Ta aHAJIITHYHOI reoMeTpii

IIpakTuyHe 3anaTTH 1
Tema 1. EnemenTn Teopii BU3BHAYHHKIB
Meta: Bupobutn HaBuku oOuucieHHs BuzHaunukiB I, III Ta BummMX mnopsakiB 3
BUKOPHUCTAHHSM O3HAYEHHS Ta iX BJIIACTUBOCTEH.

ITuranHs 118 00roBOPEHHS:
1. Buznaunuku II Ta III nopsiaky, ix o6uncneHHs.
2. Po3knan Bu3HaunukiB 111 1 BUIIMX OPSZIKIB 32 €IeMEHTaMU MOTO CTPIYKHU (CTOBITYMKA).

Tema 2. Matpuui i 3aaa4i onTUMAIBLHOIO NVIAHYBAHHSA

Mera: HaBuutn BUKOHYBaTH Iii HaJ MATPUISIMHU (JI0OJaBaHHS, BiJIHIMAaHHS, MHOKEHHS Ha
YHCII0O, MHOXKEHHSI MaTpHIlb, 3HAXOKEHHSI 00EpHEHOI MaTpHlll, 3HAXOMKEHHS paHry). Po3Bunytu
BMIHHS 3aCTOCOBYBATH MaTPHIIi TP PO3B’sI3yBaHHI MPUKIIATHUX 3a]1a4.

IIuTanusa 1yt 00rOBOPEeHHA:

1. 1ii Hax MaTPULISIMHU.

2. ObepHeHa MaTpuIls Ta ii 3HAXOHKCHHS.

3. Panr marpuii Ta Horo 3HaXO>KEHHS.

4. llpuknanHi 3a/1a4i 3 BUKOPUCTAHHSAM TeOpii MaTpHUIlb.



Tema 3. 3arajbHa Teopisi cucTeM JIHIHHUX aJred0paiYHuX piBHAHD

Meta: Hapumtm po3B’sS3yBaTHM CHCTEMH JIHIHHUX anreOpaiyHUX pIBHSAHb METOJAAMH
Kpamepa, ['aycca, Kopnana-I'aycca, 3 nonomororo obepHenoi marpuii. O3HaHOMUTH 3 MAaTPUUHUMHU
MOJEIISIMH: MOJieTb JICOHThEBA MIKTaTy3€BOT0 OajaHCy.

IInTanus 111 00roBOpeHHs:

1. ITOHATTS PO CUCTEMHU JIIHIHHUX aNreOpaiuHuX PIBHSIHb.

2. IlpaBuiio Kpamepa.

3. Meton I'aycca ta XKopnana-I"aycca.

4. Matpuunuii crioci® po3B’si3yBaHHS CHCTEM PiBHSHb.

5. Marpuyna Mojienb JICOHTheBa MIJKTaTy3eBOTO OaaHCy.

6. 3agaya 3HaXO/HKEHHS BUTPAT CUPOBUHH, IIAJIMBA Ta TPYIOBHUX PECYpPCIB.

Tema 4. MeToau Ta MojieJli BeKTOPHOI ajredpu

Mera: Po3muputu 3HaHHS 3 Teopil BEeKTOpPHOI anreOpu. Po3BuHYTH BMiHHS 3aCTOCOBYBAaTH
€JIEMEHTH BEKTOPHOI anreOpu B 3a7auax chepu Typu3my.

IIuTanusa 1jist 00rOBOPEHHSA:

1. Bexropu. Po3kiiag BekTopa Ha KOMIIOHEHTH.

2. Jlif Ha;m BeKTOpaMH, 3aIaHIMH B KOOPJIMHATHIN (popmi.

3. Cxansipuuii 100yTOK BEKTOPiB, HOro BIacTuBOCTi. KyT Mik BeKTopamu.

4. TlpuknanHi 3a1a4i 3 BAKOPUCTAaHHSAM BEKTOPHOI aJIreOpH.

Tema 5. MeToam i Mojesii aHATITHYHOI reoMeTpiil
Merta: Po3mmpuTyl 3HaHHS 3 aHAJITHYHOT reoMeTpii. PO3BUHYTH BMiHHS OyJIyBaTH piBHSHHS
MpsIMOT Ha TUIOITMHI Ta B IPOCTOPI, PIBHSAHHS TUIONTMHH Ta 31HCHIOBATH iX aHAJII3.
IMuTanHs 11 00rOBOPEHHS:
1. Buau piBHSHB IPSAMOT Ha TUIOITUHI.
2. [TnomuHa Ta mpsiMa JIiHis B IPOCTOPI.

Tema 6. Kpusi npyroro nopsiaky
Meta: O3HallOMUTH 3 TEOPi€I0 KAHOHIYHUX JIIHINA JPyroro MOpsIKy: KoJo, elinc, rinepooia,

napabosa. Po3risiHyTH MOJIeNh piIBHOBAry 10XO/IIB 1 30MTKIB KOMMAaHIM Ta HABYUTH 3HAXOIUTH TOUKH
piBHOBaru, ooiacTi NpuOyTKiB 1 30UTKIB.
IuTanus 111 00roBopeHHs :
1. IToHATTS PO KAHOHIYHI JiHI{ JPYyroro NOpsaKy.
2. Mojienb piBHOBaru J0XOJiB 1 30MTKIB KOMITaHiid. TOYKM piBHOBAru, o01acTi mMpuOyTKiB i
30UTKIB

3. HocnixeHHs: popMU JIIHINA APYroro Mopsaky.

Tema 7. KonuentyajbHi acieKTH MATEMATHYHOTO MO/I€TI0OBAHHS €eKOHOMIYHUX MpoLeciB

Meta: CdopmyBatu BMiHHA OyayBaTH JiHIMHI ONTHMi3aliiiHI €KOHOMIKO-MaTeMaTH4Hi
MOJIeJIi: MOJIEJIb ONITUMAJIFHOTO PO3MOLITY PECYpCiB, TPAaHCIOPTHA 3a1a4ya. HaBunTu 3acTocoByBaTH
rpagpiyHUA  METOJX 10 pPO3B’SA3yBaHHSA HAMNPOCTIIMX 3a7ad JHHIHHOrO MaTeMaTU4HOTO
pOTpaMyBaHHS.

IMuranHs 11 00roBOPeHHS:

1. I'padiune 300paskeHHs JTIHIMHUX OOMEXEHb PIBHSAHD 1 HEPIBHOCTEH.

2. 3HaxomKeHHs 00nacTi JOMYyCTUMHUX 3HA4YeHb [UIsi OCHOBHOI 3aJayi JHIHHOTO

pOTpaMyBaHHS.
3. BuznaueHHs JiHiM min 1 max piBHS.

Tema 8. Cumiiexkc-meTon po3B’si3yBaHHS 32124 JIHIHHOIO NPOrpaMyBaHHs
Mera: HaBuutu 3BOOMTH 3aj1adi JIHIHHOTO MPOrpaMyBaHHS /0 KaHOHIYHOI (opmu,
BUKOPHCTOBYIOUHM IME€PETBOPEHHS CHUMILIEKC-Ta0NuIb. PO3BUHYTH BMIiHHS pealtizallii CUMIUIEKCHOTO
METOJy 10 PO3B’sI3yBaHHS 3aja4 JIHIHOr0 MaTeMaTUYHOTO MPOrpaMyBaHHS.
IMuranHs 118 00rOBOPEHHS:
1. Kanoniuna ¢gopma 3a1a4 JIiHIHOTO POrpaMyBaHHS.



2. AITOpPUTM CUMIUIEKCHOTO METOTY.
3. Kpurepiii onTHMaIbHOCTI OMTOPHOTO IJIAHY CHMILICKC-TAOJIHIII.

3micToBuii Moaysab 2. MaTeMaTHYHUN aHAdI3 PYHKIIT OQHi€T 3MIHHOT
3microBuii MoayJb 3. DyHkuii 6araTboX 3MiHHMX
IIpakTu4He 3aHATTH 2
Tema 9. I'pannui unc10B0i NOCTiAOBHOCTI Ta QyHKLIH

Meta: Po3mmputn 3HaHHS Tpo (yHKIIT Ta iX 3aCTOCYBaHHS B EKOHOMIYHIN Teopii.
Po3BuHYTH BMiHHS OOYMCIIOBATH TPAaHMIl YUCIOBHX IOCIIIOBHOCTEH Ta (yHKIiH. Po3BunyTH
BMiHHS OOYHMCIIIOBAaTH TIEpIIy Ta JPYry BHW3HA4YHI TpaHUI, JOCTIDKYBaTH (YHKIFO Ha
HerepepBHiCTh. HaBunTH 3acTOCOBYBaTH METOAM TEOpii IPaHUIL B €KOHOMIYHHMX JOCHIHKEHHSX:
3aaul MpO pO3paxyHKH PEHTH Ta ToramieHHs Oopry; OOYHMCIICHHI HEMepepBHUX BIJICOTKIB;
00YHCIICHHS IPUPOCTIB BUTPAT, I0XO/IB Ta MPHOYTKIB; MAaBYTHHHA MOJAEIH PUHKY.

IIuTanusa 1yt 00rOBOPEHHA:
. @yHKIIi1 Ta iX BIACTUBOCTI.
. UnCIioBi MOCTIIOBHOCTI Ta iXHI TPaHUIIL.
. PO3KpHTTS HAUTIPOCTIMIMX BU/IIB HEBU3HAYEHOCTEH.
. [lepia Ta qpyra BU3HauHa TPaHUIL.
. HemepepBHicTh (pynkii B Touni. Kitacugikarisi TO40K po3puBy.
. O6uucIeHHs TPUPOCTY BUTPAT, JOXOIB 1 TPUOYTKIB.
. 3aa4i mpo po3paxyHKU PEHTH Ta MOTAIICHHS 0opry.
. BukopucTtanHs moka3HUKOBO1 (yHKIIIT Ipy 00YUCIIEHHI HENEPEePBHUX MTPOLIEHTIB.

O~NOOTEWN R

Tema 10. I'panu4HuMil aHAJII3 eKOHOMIYHHMX NPoLECiB

Mera: Posmmputn 3HaHHA 3 JudepeHmiagbHOro uucieHHs. CdopMmyBaTH TMOHSTTS
€KOHOMIYHOI'0, TEOMETPHUYHOI0 Ta MEXAHIYHOI'O 3MICTY MOoXi1HOoi. HaBunTH 3HaX0IUTH MapKUHAJIbHI
BUTpPATH, MPUOYTKU Ta JOXOAHW. PO3BMHYTH BMIHHS 3HAXOJDKCHHS IOXiJTHUX €JEeMEHTapHUX Ta
CKJIaICHUX (PyHKIIiii.

IuTanus 111 00roBOpeHHs :

1. TToxigHa QyHKIIT y TOYII.

2. EKOHOMIYHMIA, TEOMETPHYHHIA Ta MEXaHIYHHHA 3MICT ITOXiTHOI.

3. MapxuHanbHUH aHali3: MapKUHAJIBbHI BapTOCTI, I0OXOU Ta IPUOYTKH.

4. IlpaBuna nqudepeHiiroBaHHs.

5. [ToxigHi enemenTapuux Qynkmii. [ToxigHa ckmagHoi GpyHKIii.

6. [ToxiaH1 BULITUX MTOPSIKIB.

Tema 11. locaigxenns ¢pyHkuii

Merta: CdopmyBatu BMIHHS 3HAXOIUTH MPOMIKKHM MOHOTOHHOCTI, OMYKJIOCTi, BTHYTOCTI,
ekctpeMyMu  QyHkiii. OBOJOAITH METOAAaMHU TOBHOTO JociipkeHHs (yHkmii. Hapuutu
BUKOPHUCTOBYBATH AudepeHiian sl HaOIMKEHOro OOYMCIEHHS 3HaueHb (PYHKIH, 3HAXOHKEHHS
rpaHuLb 32 paBuiioM JlomiTans Ta enacTUuHOCTeNH (QYHKIIN NOMUTY Ta IPONO3UILIT BITHOCHO ILIIHH.

IMutanHs 11 00rOBOPEHHS:

1. YMoBH 3pocTaHHs Ta cnafgaHHsg QyHKIIT B TOYLIL.

2. HeoOxiaHi Ta JOCTaTHI YMOBH €KCTPEMYMY.

3. Hait6inpiie Ta HaliMeHIlIe 3HaYeHHS (PYHKIIII.

4. Mudepenuian pynxuii. [Ipasuso Jlomitans Ta iloro 3actocyBaHHs.

5. ExonomiuHi 3aaayi.

Tema 12. 3acTtocyBaHHsI MeTOAIB 1M (epeHUIiATBLHOr0 YN CJIeHHS B NPUKJIATHUX T0CTiIKEHHAX
Mera: OmnanyBaTu MeToAamMH  JAU(EpPEHIIANbHOTO  YHUCIEHHS TMpU  POB’S3yBaHHI
ONTUMI3AIIMHUX 3a/a4: 3HAXO/KEHHS MIHIMAJIbHUX BUTPAaT Ta MaKCHUMAJIbHOTO MpPUOYTKY,
ONTUMI3aIlisl TTOIATKOBUX HAJIXO/KEHb Ta PO3MOJILTY PECYPCIB.
IMuranHs 118 00rOBOPEHHS:
1. Emactuunicth QyHKITI.



2. 3acTocyBaHHS OX1IHOT IPH PO3B’A3yBaHHI MPUKJIATHUX 3a/1a4.
3. Omrumi3zariiigi 3aaqi.

Tema 13. @yHkuis 6araTb0X 3MiHHUX

Meta: ChopmyBatn NOHATTS (PyHKIH OaraThox 3MIiHHUX. PO3IJISIHYTH iX 3aCTOCYBaHHS B
eKoHOMIuHIN Teopii: ¢yHkiis Ko66a-/lyrnaca, piBHsaHs Dimepa. HaBuuTu 3HaXOIUTH YaCTUHHI
MOXI1/IHI IEPIIOTo Ta APYroro NOpsAKY PYyHKIIT ABOX 3MIHHHUX.

IIuTanusa 1yt 00rOBOPEHHSA:

1. ObnacTp BU3HAYEHHS, JIiHIT piBHS, TPAHULI Ta HETIEPEPBHICTH (PYHKIIIT B TOUII.

2. YacTuHHI TOX1J1HI MEPIIOTO Ta IPYroro NopsaKy GYHKIIT ABOX 3MIHHHUX.

3. 'pagient (yHKIIT Ta HOrOo EKOHOMIYHA IHTEPIIPETAITis.

4. ®ynkuis Ko66a-/lyrnaca. PiBasausa dimepa.

Tema 14. ExcTpeMyM (pyHKIIii 6araTbox 3MiHHHX

Merta: HaBumTHcsl 3aCTOCOBYBaTH YaCTHHHI MOXiJHI B 3a/JadyaX €KOHOMIKH: ONTHMI3allis
BUTpAT Ta MPUOYTKIB, ONTHMI3aIisd po3noAiry (GOHAIB Ta TPYIOBHUX PECypcCiB. 3acBOITH METOIU
3HAXOJPKEHHSI YMOBHOTO €KCTpeMyMy (YHKIIIi JBOX 3MIHHHUX.

I[uTanus 1isi 00roBOpeHHs :

1. HeoOxinHi Ta 10CTaTHI YMOBU €KCTpEMYMY (DYHKIIT IBOX 3MIHHUX.

2. 3acTtocyBaHHS YaCTHHHHMX INOXIAHMX B 3aJauyax ONTHUMIi3allii BUTpAT Ta NPUOYTKIB

nigOpueMcTBa.
3. YMoBHUI ekcTpeMyM (yHKIIIT 0araTboX 3MIHHHX.

Tema 15. IloGyaoBa emnipu4aHux ¢popmy.Ja
Mera: CdopmyBatd TOHATTS JHIMHUX Ta HENIHIHHUX EMIIPUYHHX 3aJ€KHOCTEH.
Po3rnsiHyTH 3HaXO0/DKEHHS ITapaMeTpiB JIHIHHOT 3aJIe)KHOCTI METOJIOM HaliMEHIIIUX KBaJIPATIB.
IuTanHs 11 00rOBOPEHHS:
1. IToGynoBa emmipuyHOi JHIAHOI 3aJIEKHOCTI MDK JBOMa BEJIMYMHAMU METOJOM
HAWMEHIIIUX KBAJPATiB.

2.Ilo6ynoBa emmipu4yHHX (QOpMyNl Ui HEMIHIKHUX — 3ajexHocTeil: mapaboiivHa,
rinepOoJiiyHa, MOKa3HUKOBI, CTETIEHEBA.

Tema 16. Heainiiini onTumizauiiini moaei
Meta: CdopmyBatu BMiHHS OyayBaTH HEJiHIMHI ONTHMi3alliifHI MaTeMaTH4HI MOJENI.
HaBuuTn 3actocoByBatu rpadiuHuil Ta aHATITUYHUNA METOJIU /0 PO3B’A3yBaHHS 3a/lady HEJIIHIHHOTO
MaTeMaTHYHOTO POTrpaMyBaHHS.
IIutranus 111 00roBOpPeHHs:
1. 3agaui HeNMiHIHOTO MaTeMaTUYHOTO POTrPAMYyBaHH.
2. 3HaxoMKEHHs PO3B’S3KIB 3a/lad MAaTEMaTUYHOI'O MpPOrpaMyBaHHS JJs JIIHIMHOI I[LIbOBOT
¢byHKLii 1 HeNMiHINHOT cucTeMH 0OMEeXEHb.
3. 3HaXOKEHHST PO3B’SA3KIB 3a/1a4 MAaTEMaTHYHOTO MPOTPaMyBaHHs JJIsl HENIHIHHOT IITHOBOT
¢byHKii 1 TIHIHHOT CHCTEMHU OOMEKEHb.
4. YMoBHUH ekcTpeMyM (yHKLIi 6araThox 3MiHHUX. Meton Jlarpanxka 1uist po3B’si3yBaHHS
HENHIMHUX 33/1a4 MaTeMaTUYHOTO MPOrpaMyBaHHS.

3micToBuii MoayJib 4. IHTerpajibHe YncJIeHHS
IIpakTHyHe 3aHATTH 3
Tema 17. HeBu3HaveHuii inTerpaj

Mera: Po3mupuTi ysBIEHHS MepBICHOT PyHKIII Ta HEBU3HAUeHOro iHTerpana. OBosonaiTu
METOaMU OOYMCIICHHSI HEeBHU3HAUEHHUX IHTErpaliB: 0e3rocepeHbOro iHTEerpyBaHHs, MiJCTaHOBKOIO
Ta yactTuHaMu. HaBunTH 3HaXOUTH BUTPATH Ta MPUOYTKY 32 IXHIMH Map)KMHAJIbHUMU 3HAYEHHSIMH.

IMuranHs 118 00rOBOPEHHS:

1. IlepBicHa QyHKIIIs.

2. HeBu3HaueHMil iHTErpaj Ta oro BIaCTUBOCTI.

3. InTerpyBanns GpyHKIiA. MeTO MiICTAHOBKH (3aMiHa 3MIHHOT).



4. InTerpyBaHHs YaCTHHAMU.
5. 3Haxo/KEHHS BUTPAT Ta MPUOYTKIB 3a iXHIMU Map)KUHATLHUMHU 3HAYCHHSIMHU.

Tema 18. InTerpyBanHsi panioHaAbHUX APO0OiB

Meta: PO3risiHyTH MOHSTTS pallioHANBbHOTO Apo0y. OBOJIOIITH METOJAOM HEBHU3HAUEHHUX
Koe(ilieHTIiB MpU po3KIaAl pamioHaTbHOTO Jpol0y Ha mpocTi apodu. Hapuurtucs iHTErpyBaTH
NpaBUJIbHI Ta HETIPABWIIBHI pallioHAIbHI APOOH.

IIuTanusa 1yt 00rOBOPEHHSA:

1. InTerpyBanHsi HAUIIPOCTIIUX PALIOHATBHHUX JIPOOIB.

2. Po3kian mpaBMIIbHUX 1 HEMIPABWIILHUX PAIIOHAILHUX APOOIB HA MPOCTI.

3. Ilpuknanu iHTErpyBaHHA PaLliOHATIBHHUX APOOIB.

Tema 19. InTerpyBaHHsi TPUTOHOMETPUYHHX Ta ippanioHaJIbHUX PYHKIIH

Meta: OBONOIITH METOJAaMHU IHTETPYBAHHS TPUTOHOMETPUYHUX (YHKIM Ta HAUIIPOCTIMINX
ippanioHansHOCTEH. PO3rIsHYTH yHIBEpcallbHy Ta TPUTOHOMETPHYHI MiICTAHOBKH.

IIuTanusa 1jist 00rOBOPEHHSA:

1. IHTerpyBaHHsl TPUTOHOMETPUIHUX (DYHKITIH.

2. YHiBepcaJibHa ITiJICTAHOBKA.

3. InTerpyBanHsl HAUMIPOCTIMINX 1ppaIiOHATEHOCTEH.

4. TpuroHOMETpUYHI MiACTAaHOBKH.

Tema 20. BusnaveHnuii inTerpaJj Ta MeToIu ioro 00YMCJIeHHA

Merta: Po3risiHyTy 3ajaui, siKi IPUBOAATH A0 MOHSATTS. BU3HAYEHOI'O 1HTErpana: mpo IUIONLy
KPHUBOJIHIHHOT Tpamemnii; mpo 00’eM BHPOOHHIITBA 13 3MIHHOIO MPOIYKTHUBHICTIO Mpali. 3acBOITH
METOI OOUHCIICHHS! BU3HAYEHUX 1HTETpaliB.

IuTanus 111 00roBOpeHHs:

1. BuzHauenuii iHTerpai Ta #oro OCHOBHI BIIACTHBOCTI.

2. ®opmyna HeroTona-JleitOHina.

3. Merou 00unCIIEHHS BU3HAYEHOI'O 1HTErpana.

Tema 21. IIpukiaani 3acTocyBaHHSI BU3BHAYEHOI'0 iHTerpaja

Meta: Po3BUHYTH BMIHHS OOYMCIEHHS IUIOLI IUIOCKUX (iryp Ta 00'eMiB Til oOepTaHHS.
HaBuutn 3acrocoByBaTM BHM3HAUEHUX IHTETpalliB MpPU pO3B’SA3yBaHHI EKOHOMIYHHUX 3aJlay:
TOCTIKEHHS PO3MOALTY A0XO/iB HaceneHHs (koediuieHT J[XiH1); 3HaXOKEHHS MIBUAKOCTI 3MIHU
BUTpAT, JOXOY, IpUOYTKY MIJIPUEMCTBA.

IInTanns 1i1s1 00roBOpeHHs:

1. O6uuncaeHHs Mol IVIOCKUX (QIryp Ta 00'eMiB TL1 00epTaHHS.

2.3acTOCyBaHHS BHM3HAYEHHUX IHTETpaliB MHpU pO3B’A3yBaHHI EKOHOMIYHHX 3a7ay: B

JUHAMIYHUX Mpoliecax; y (p1HaHCOBUX 3a/ayax.

3. 3agaui npo BUTpPATH, JOXi], TPUOYTOK.

4. OuiHKa CTyNeHS HEpIBHOMIPHOCTI pO3MOAUTY MAOXOMIB Ta HPUOYTKOBOTO MOAATKY

HaCEeJICHH.
5. O0uucneHHs HeBaCHUX 1HTErpatiB.

3micToBuii MoayJib 5. MoaeaoBaHHS TMHAMIYHUX npoueciB. Psan
IIpakTuyne 3anarra 4
Tema 22. [IndepenniaibHi piBHsinHA [-r0 mopsiaky

Mera: CdopmyBaT TMOHATTS JUEpeHIiaIbHUX pPiBHAHb. HaBuuTH poO3B’sA3yBaTH
mudepeHiianbHl  pIBHSAHHSA 3 BIJOKPEMJIIOBAJbHUMHU  3MIHHUMHM, JIIHIMHI Ta  OJHOPIJHI
nudepeHIiagbHl  pIBHAHHS —Mepmioro mopsAaky. Po3risHytu 3amgadi, sKi OpUBOAATH 10
nudepeHiaTbHUX PIBHSAHB NEPIIOTO MOPSIIKY.

IMutanHs 11 00rOBOPEHHS:

1. AudepenuianbHi piBHSIHHS 3 BIIOKpEMITIOBATbHUMHU 3MIHHUMH. 3aiada Komri.

2. JIiniiiH1 audepeHiianbHi piBHIHHS.

3. OnHopiaHi nudepeHiianbHi pIBHIHHS



4. 3amaya mpo HArpoOMaJUKEHHS KaliTaly, 3ajjadya Ipo MPHUPICT HACENCHHs; 3ajada Ipo
pexsiamy.

Tema 23. Jliniiini nudepenuianbhi I1-ro mopsiaky 3 nocriiHumu koedinieHramMmu
Merta: CdopmyBaTi NOHATTA IU(EPEHLIATBLHUX PIBHAHb JApPYroro mnopsaky. Hasuwtu
pO3B’sA3yBaTH JIIHIMHI OJHOPIMAHI Ta HEOMHOPIAHI JUQEPEHIIANIbHI PIBHIHHSA APYTOro IMOPSAKY.
Posrnsnytu 3amagy Komri; aunamiuny monens Kelinca.
IIuTanusa 1yt 00rOBOPEHHSA:
1. Po3p’si3yBaHHS NIHIHHUX OJHOPIAHUX AW(EPEHIIANbHUX PIBHAHB APYroro MOPSIKY 3
MOCTIHHUMHU Koe(illieHTaMHu.
2. Po3B’s3yBaHHsl JIHIKHUX HEOJHOPITHUX AudepeHuianbHuX piBHAHBb II-ro mopsaky 3
MOCTIHHUMHU Koe(illieHTaMu.
3. 3agaya Korri.
4. Jlunamiuna moneinb Kelinca.

Tema 24. YucsoBi psiau Ta ix 30iKHiCTD

Meta: ChopMyBaTH MOHATTS PO AOJATHI Ta 3HAKO3MIHHI YHCIIOBI PsiiA. 3aCBOITH O3HAKH 1X
301>KHOCTI.

IuTanHs 11 00rOBOPEHHS:

1. HeoOxinHa ymoBa 301KHOCTI YUCIOBOTO PSAY.

2. locraTHi 03HAKHU 301)KHOCTI YUCIIOBHX PS/IIB.

3. Psx reomeTpudHOi iporpecii.

4. 3HaKO3MIHHI PSIIH.

5. AGconoTHa Ta yMOBHA 301KHICTb.

Tema 25. CtenenesBi psijau

Meta: ChopmyBaTu MOHATTS MPO CTENEHEBl psau. HaBuuTH 3HaXOIUTH 00J1ACTh 301KHOCTI
CTENCHEBUX psNiB. PO3rmsHyTH 3acTocyBaHHA pO3KIaAiB (YHKIIH B psau MakiopeHa mpu
HaOJMKEHNX OOYMCIIEHHIX 3HaYeHb (DYHKIIIN, TPAHUIh Ta BUZHAYEHUX IHTETPaiB.

IInTanns 1i1s1 00roBOpeHHs:

1. Pagiyc Ta o0macTh 301)KHOCTI CTENIEHEBOTO PSY.

2. Po3knanu QyHkuii B psau Maxknopena i Teitnopa.

3. Habnuxene oOuuCieHHs 3HaueHb (QYHKIIIT Ta BU3HAUYEHUX IHTErPaliB.

4. ITpuksaau 3aCTOCYBaHHS CTEIIEHEBUX PSIIB.



6. KommiekcHe npakTU4He iHAMBIAyaJbHe 3aBAaHHA

Bapiantun KIII3 3 gucrumiian «Bumma mareMaTnka» BHUKOHYIOTHCS KOXXHUM CTYJIEHTOM
3TiIHO PO3MOJIUIEHUX BapiaHTIB 3aB/laHb. 3aBJaHHS CTYIECHTH BUOMPAIOTh 13 HABUAIBHOTO IMOCIOHUKA
[8].

Mertoro BukoHanus KIII3 € oBonoaiHHS METOJaMM BHINOI MaTEMAaTUKH Ta iX 3aCTOCYBaHHS
JUIs PO3B’SI3yBaHHS KOHKPETHUX MAaTeMaTHYHUX Ta EKOHOMIYHMX 3ajzad. Ilpu BuKOHaHHI Ta
odopmrenni KIII3 cTyneHT BUKOPHCTOBYE MiAPYYHUK 3 BUIOI MATEMAaTHUKH, BiJIMOBIIHI METOIUYHI
BKa31BKM Ta KOMIT IOTEPHY TEXHIKY.

7. TpeHiHr 3 IUCUUIIIHA
Merta TpeHiHry 3 aucuuIUliHM «Bwuima mareMatuka» — (GOpMyBaHHS y CTYACHTIB MPAKTUYHHX
HAaBUYOK Ta BMIHb 3aCTOCOBYBATM MAaTE€MaTH4HI METOIM JUIS PO3B’S3YBaHHS MNPHKIAIHHMX 3a1a4 B chepi
TYpU3MY.
[IpoBeneHHST TpPEHIHTY J03BOJISIE: 3a0€3MEUUTH TPAKTUYHE 3aCBOEHHS TEOPETUYHUX 3HAHB,
OTPUMaHMX Y IPOLECi BUBUCHHS MUCHUILTIHN «BuIina MaTteMaTuka»; BUPOOUTH Y CTY/ICHTIB HaBUUKH
BHOOpY MaTeMaTHYHUX METOJIIB JUIsl IPOBEICHHS aHATI3Y B MPOMECIHHIN isITBHOCTI.

Temaruka: 3acTOCYyBaHHS MATEMAaTHYHOTO aIlapary JJis PO3B’I3yBaHHS €KOHOMIYHHX 3a7ad.
1. ExkoHOMIYHI 33a/1a4i Ha BUKOPUCTAHHS JIHIHHOI anreopu:

a) 3aJ1a4a MKTaJIy3eBOTo OanaHcy;

0) 3a71a4a 3HaXO/DKCHHS BUTPAT CUPOBUHH, TTAJTUBA Ta TPYIOBHX PECYPCIB.

2. EnemenTtu ¢iHaHCOBOI MATEMaTHKHU Ta MATEMaTHYHOI EKOHOMIKH:
a) OOYMCIICHHS MTPOCTHUX 1 CKIIQJHHUX BIJICOTKIB;

0) 3a1a4i Ha PO3paXyHOK PEHTH 1 MmoraiieHHs 60pry;

B) 3a/1a4i HAa OOYMCIIEHHS HETIEPEPBHUX BiJICOTKIB;

T') AMCKOHTYBAHHSI 10 MPOCTHX 1 CKJIQJHUX BiJICOTKOBUX CTaBKaX.

3. 3aa4i €eKOHOMIKH 3 BUKOPUCTAHHSM ITOX1THUX
a) eJIaCTUYHICTH MOMUTY BITHOCHO LIIHU 1 TPUOYTKY;
0) e1acTUYHICTb MPOTMO3HUIILT;

B) €JJaCTUYHICTh IOBHUX 1 CEPE/IHIX 3aTpart.

4. 3actocyBaHHA (YHKIIH OaraTboX 3MiHHUX B €KOHOMIIIi:

a) 3aCTOCYBaHHsS YaCTMHHUX TMOXIJIHMX B 3aJadyax EKOHOMIKM: ONTHMI3allisi BHUTpAT Ta
npuOyTKIB BUPOOHUIITBA;

0) ®yukuii Ko66a-/{yriaca. PiBusaas dimepa;

B) €JACTUYHICTh (YHKIIT 6araTbOX 3MIHHHUX.

5. 3acTocyBaHHs BU3HAUEHOTO 1HTErpajia Mpy po3B’A3yBaHHI EKOHOMIYHUX 3aJ1ay:

a) MakcuMi3allisi NpuOyTKy 3a 4acoM;

0) 3ajayl Mpo BUTPATH, JOX1 NPUOYTOK;

B) obuucieHHs koediuieHTa JKiH1 MpH 3HAXO0/PKEHH1 HEPIBHOMIPHOCTI PO3MOLITY 10XO0/IB Ta
nprOYTKOBOTO TIOJATKY HACEICHHSI.

6. 3actocyBaHHs qu(epeHIiabHUX PIBHSHD IIPHU PO3B’SI3yBaHHI EKOHOMIYHHX 33]1a4:
a) 3aJjaua Ha BUTPATH BUPOOHUIITBA;

0) 3a/1aua Ha 3HAXOKCHHSI KITbKOCTI HACEJICHHS;

B) 3a/1a4a Ha 3HAXOJKEHHS BEIMYMHU OAHKIBCHKOTO BKJIAJY;

T') 3a/71a4a Ha 3pOCTaHHS 1HBECTHIIIH;

1) 3aj1a4i Ha 3HaXO/KEHHS €JaCTUYHOCTI MOTHUTY.



8. CamocriiiHa po6oTa cTyIeHTiB
3 METOI0 3aCBOEHHS JUCLMILTIHN «BuIlla MaremMaTnkay CTYACHTH TOBHHHI BOJIOIITH 3HAYHUM
oOcsroM iH(opMmariii, yacTUHY SKOT BOHH OTPUMYIOTH 1 ONPALbOBYIOTH IIIJISIXOM CaMOCTIHHOT pOOOTH.

Temaruka

BusHauHuKH N-T0 MOPSIIKY Ta X 004YHCIEHHS

MeTtoau 3HaXOpKEeHHsI 00epHEHO1 MaTPHUIl

Panr matpuiii Ta HOro 3HaXOKEHHS

JlocmipkeHHsl CHCTEeMH JHIMHUX anreOpaidHuX piBHSAHb HA CYMICHICTh

H06yz[0Ba MAaTpUIHUX €KOHOMIKO-MaTeEMaTUYHHUX MO,Z[CJICI;'I

1
2
3
4 | CucremH JIIHIMHUX anreOpaidHUX PIBHSAHB Ta X PO3B’SI3KH
5
6
7

Bekropu Ta nii Hag Bekropamu. IIpoekiist BeKTopa Ha YHMCIOBY BiCh Ta ii BIACTHUBOCTI.
Cxanspauii 100yToK BeKTOpiB. KyT Mi>k BEKTOpamMu

[Tpsma ninist Ha TuiomuHI. Pi3Hi Buau piBHSIHE npsmoi. KyT Mix ABOMa mpsitMuUMu. Y MOBHU
napaesbHOCTI Ta NePHeHAUKYIISIPHOCTI MPSIMUX

9 | 3aranpHe piBHSAHHS MPSAMOI Ta HOTO MOCIIHKCHHS. Binans TOUkH 10 psSaMoi

10 | Kyt mix 1BOMa IJIONIMHAMH. Y MOBH NApaJIeTIbHOCTI 1 MEPIEHANKYIISIPHOCTI IJIONTHH

11 | Pi3Hi Buau piBHSHB OpsaMoi B pocTopi. KyT Mixk 1BOMa npssMUMHU B TPOCTOPI

KaHoHiuHI pIiBHSHHS eninca, rinepOonu, mapadonn. 3acTOCYBaHHS KPUBUX IPYTroro

12 HOPSIKY B €KOHOMIYHUX JOCIPKEHHSIX

13 3araan§ MOCTaHOBKA 3a7a4i MaTEMaTUYHOTO MPOrPaMyBaHHs Ta iX Kiachdikaris. 3araipHa
3ajiaya JIiHIHOTO MpOorpaMyBaHHs

14 [lepma Ta ngpyra craHgapTHi fbopMH 3agaui JIII. (OcHoBHa _3anaua JHIHHOTO
porpaMmyBaHHsI 3 0OMEXEHHSIMHU-PIBHOCTSAMU Ta 3 00MEKEHHSIMU-HEPIBHOCTSIMU)

15 BI/IHyKJIi‘ MHOKUHU (03HaquHs[,‘anKJ1azm), PO3B’SI30K H'epiBHOCTi Ha KOOPAWHATHIN
I0IKHI. baraTokyTHUK po3B’s3KiB CCTEMH 0OMEXeHb-HEpIBHOCTEH Ta Horo nodyaoBa.

16 3HAXO/IKEHHS ONTUMATBLHAX  BEPUIMH OaraTokyTHUKa po3B’sa3KiB. OOuucCieHHA
€KCTPEMaJIbHOTO 3HaYeHHs 1JIbOBOI (hopMHU

17 3ajaya TMPO BUKOPUCTAHHS pecypciB (BuImycK npoz[yxuﬁ), CKJIaJaHHs palioHy,
3aBaHTa)XEHHS 00JIaJJHaHH, PalliOHATEHOTO PO3KPOI0 MaTepialliB

18 TpancnopTHa 3afavya JiHIHHOrO mporpamyBaHHs. Kpurtepiii onTHMManibHOCTI OHNOPHOTO

wiany T-3anaui. Binkpura 1 3akputa T-3ana4a, 3BeneHHs BiikpuToi T-3a1a4i 10 3aKpUTOT

19 | TloHATTS UKLy, HUKITY IepepaxyHKy, 03HAUYCHOT 0 IUKITY. AJTOPUTM METOAY MOTEHIIaTIB

20 Kanoniuna ¢opma 3amaui JIII. Kputepiif onTUMalbHOCTI OMOPHOrO IUIaHY 34 CHUMILIEKC-
TabaMILIero JUTs 33124 max 1 min. Cumiuiekc-meTo1 po3B’si3yBanHst 3J111

21 | YucnoBa mocitioBHICTh. [ paHUTIS YHCIIOBOT TTOCITIJOBHOCTI

29 OOuncneHHs: TPOCTUX Ta CKJIaJHUX BiJCOTKIB. BUKOpHCTaHHS MOKa3HMKOBOI (YHKLIT MpH
00YHCIIEHHI HETIEPEPBHUX BIJICOTKIB

23 | 3amaui mpo po3paxyHKH PEHTH Ta MOTameHHs 00pry

24 | OCHOBHI T€OPEMH PO TPAHHUIII YUCIOBUX MOCITIIOBHOCTEH

25 | OcHOBHI TeopemH PO TpaHulli GYHKIII B TOUII

26 | JIBi Bu3HayHi (4yq0Bi) rpaHHUIIi

27 | HenepepHaictb ¢yHKii B Touri. Kimacudikarist Touok po3puBy

28 | 'eomeTpuyHmUil, MEXaHIYHUI Ta EKOHOMIYHHUH 3MICT MOX1IHOT

29 | IlpaBwia nudepennitoBanns. [ToxigHa cymu, T0OyTKY Ta YacTKH (QYHKIIIH

30 | IloximHa Bix ckimagHoi ¢yHKii. [ToXigHI BUIIUX MOPSIKIB

31 | Audepentian ¢yHKLii Ta HOTro 3aCTOCYBaHHS

32 | Teopema Pomns i Jlarpanxa

33 | 3pocTaHHs Ta cnajaHHsA QYHKIIT HA TPOMIKKY

34 | Ekcrpemym ¢ynkiiii. HeoOximHa Ta 10CTaTHI YMOBH €KCTPEMYMY

35 | Onykmicts 1 BruyticTh rpadika ¢yskiii. Touku neperuny. [ToBHe nociipkeHHs QyHKIII1




Ta noodynoBa ii rpagika

36 | IIpaswiio JlomiTans

37 | EmacTH4HICTh MONUTY Ta MPOMO3MIIT BIIHOCHO IIHU

38 Busnauenns ¢ynkuii Oararbox 3miHHuUX. DyHKLIS [OBOX 3MIHHHUX Ta 1 Tpadiune
300pakenHs. Dynkuis Ko66a-/[yriaca

YacTuHHI MOXiJHI MEpHIOro MNOpsSAKY. EKOHOMIYHMI 3MICT YaCTHHHUX IOXiJTHHX.

39 I'panient dpyHKIii

40 | IloxiaHi BUIIKMX MOPSAAKIB GyHKIIT OaraTbOX 3MIHHUX

41 | ExcrpemyM dyHKIi ABOX 3MiHHUX. HE0OXiqHI Ta TOCTaTHI YMOBU €KCTPEMYMY

42 Emmipuuni popmynu. IloOynoBa dopmynu diHIHHOT 3a71€KHOCTI METOAOM HAHMEHIINX
kBazapariB. [lapabosiyna Ta rinepOoiyHa 3aJIeKHICTh

43 | 3araigpHa MOCTAaHOBKA 3a/1a4i HeMiHIAHOTO nTporpamyBaHHs (3HJIIT)

44 | HeobOxinni ymoBu ekctpemymy 3anadi HJIIT 6e3 oOMexeHpb

45 | JlocratHi ymoBH excTpemymy 3aaadi HJIIT 6e3 oOmexeHn

46 | Hocnimxenns 3agaui HJII1 Ha yMoBHUIT eKcTpeMyM

47 | IlepeicHa ¢yHnkiis. HeBu3HaueHH 1HTETpa Ta HOTO BJIACTUBOCTI.

48 | Mertoau iHTEerpyBaHHSI B HEBU3HAYCHOMY iHTErpai

49 | IaTerpyBaHHs pallioHATBHUX IPOOIB

[uTerpyBaHHs TPUTOHOMETPUYHUX (DYHKUIA BUAY .[Sin 0X COS fXxdx , J sin axsin gxdx,

50
J COS ax cos Sxdx , J cos" xsin™ xdx . VHiBepcanbHa TPUTOHOMETPUYHA TTiJICTAHOBKA

51 | IarerpyBanHs IesIKUX ippanioHUTEHUX QYHKIINA. TpUroHOMETPHYHI MMiICTAHOBKH

59 BusHaueHuil iHTerpam Ta HOro BIACTHBOCTI. ['€OMETpUYHHI Ta EKOHOMIYHHUIA 3MicT
BU3Ha4YeHOro interpana. Teopema HeroTona-JleitOnina

53 | Metoau obuncaeHHs BU3HAYeHOro iHTerpaia. HermacHi iHTerpain

54 | 3actocyBaHHSI BH3HAYCHOTO IHTErpajia B eKOHOMIYHHUX 3aJ1adax

55 | JliniitHi ogHoNiAHI qudepeHiianbHi piBHIHHS nepuioro nopaaky. 3agada Kori.

JIiHiiiHI OTHOpPiAHI Ta HEOAHOPITHI MUQepeHIianbHl PIBHIHHS JPYroro MOPSAKY 3

56 L
CTAJIMMH KOoedillieHTaMH

57 T—Incnomﬁ psinTa .1710r0 36i>KHi9TL. Heo6x‘i)1Ha yMOBa 301KHOCTI UMCIIOBOrO psiy. JlocTaTHi
YMOBH 3015KHOCTI 3HAKOMOCTIHHUX PsI/IiB

58 3Hako3MiHHI psinu. O3Haka JleitOHina 301KHOCTI 3HAKONEPEMIHHOro psay. AOComoTHA i

YMOBHA 3015)KHICTh 3HAKO3MIHHOT'O PSIy

59 | CreneneBuil psj Ta ioro 301kHICTb. Pajiiyc 301KHOCTI CTENEHEBOTO Py

60 | Poskman ynkiii B psg Tefinopa i Makiopena

61 | 3acTocyBaHHs CTENEHEBUX PAAIB JUIs HAOIMKEHUX 00UHCIIEHb

9. MeTroan HABYaHHSA
VY HaByaJIbHOMY TMpPOLECI 3aCTOCOBYIOThCS: JIEKIi, MPAKTUYHI Ta 1HAMBIAYyalbHI 3aHATTH,
KOHCYJIbTallll, caMOCTiifHa poO0Ta, METO/] ONIUTYBaHHS, TecTyBaHHsI, BuUKoHaHHs KIII3.

10. 3aco0u oLiHIOBAHHA TAa METOAM I€MOHCTPYBAHHA Pe3y/IbTaTiB HABYAHHS
V mpoueci BUBYEHHS AUCHUILTIHU «BHIa MaTeMaTHKa» BUKOPUCTOBYIOTHCSI HACTYITHI 3aC00U
OLIIHFOBAaHHS Ta METOJU JJIEMOHCTPYBAHHS Pe3yJIbTaTiB HABYAHHS:
- IOTOYHE ONUTYBAHHS Ta TECTYBAHHS;
- OLIIHIOBAaHHS PE3yJIbTATIB MOTYIbHOI KOHTPOJIBHOI pOOOTH;
- OLIIHIOBAHHS PE3Y/IbTaTiB PEKTOPCHKOI KOHTPOJILHOT POOOTH;
- ouiHroBaHHs pe3ynbTatiB KI113;
- 3aJ1iK, €K3aMeH.

11. IToaiTuka oUiHIOBAHHS
THonimuxa wooo Oednaiinie i nepeckiadanus. JIns BUKOHaHHS 1HIWBITyadbHUX 3aBIaHb 1
MIPOBEICHHS KOHTPOJLHUX 3aXOJ1B BCTAHOBIIIOIOTHCS KOHKPETHI TepMmiHu. llepecknamanas MomymiB



BiZIOyBa€ThCSA 3 JI03BOJNY AMPEKIii (aKydbTeTy 3a HAsBHOCTI MOBAXHUX TNPUYMH (HAMIPUKIIAM,

JTKApHSIHAMN ).

Ionimuka wooo akademiunoi 0obpouecHocmi. BUKOpUCTaHHS JPYKOBAHUX 1 €NEKTPOHHUX
Joxepen iHdopmartii i1 9ac KOHTPOJIBHUX 3aXO0/lIB Ta €K3aMEHIB 3a00pOHEHO.
Honimuxa woodo 6i0gidysanns. BinBinyBaHHS 3aHATH € OOOB’SI3KOBUM KOMIIOHEHTOM
OLIIHIOBaHHS. 3a 00’ €KTUBHUX MPUYHMH (HAPUKIIAA, KAPAaHTHUH, BOEHHHUM CTaH, XBOpP0oOa, 3aKOp/IOHHE
CTa)KyBaHHs1) HABUAHHS MOXe BiI0OyBaTHCh B OH-JIAHH (pOpMi 3a MOTOKEHHSM 13 KEPIBHUKOM KYpCY
3 I03BOJTY TUPEKIIii (haKkyIbTETYy.

12. KpuTtepii, popMH MOTOYHOI0 TA MiJICYMKOBOI0 KOHTPOJIIO

[TlincymkoBuii Oanm (3a 100-0aybHOIO MIKAIO0) 3 AUCIUILUTIHU

«Bnma MareMaTuka»

BU3HAYAETHCS SIK CEPEIHBO3BAKEHA BEIIMYMHA, 3QJIEKHO BiJ MHUTOMOI Bard KOXKHOI CKJIIQJ0BOT

3aJIIKOBOTO KPEAMTY:
Jluist 3aJ0iKyY

80 OaiiB

3anikoBui 3anikoBuil Moayab 2 3anikoBuii Mmoayab 3 Pazom
MoayJinb 1 (%)
30% 40% 30% 100
OnutyBaHHA M7 4ac 3aHATh | OnuTyBaHHs mija yac 3aHath | [linroroBka KIII3 — make.
(7 Tem) 5 GamiB 3a TEMY — (5 Tem) 6 GamiB 3a TEMY — 40 GatiB
Makc. 35 6aniB makc. 30 6amniB 3axuct KIII3 — makc. 40 100
MonynbHa KOHTPOJIbHA MoynbHa KOHTPOJIbHA OamniB
poboTta — makc. 65 GaiiB pobora — makc. 70 GaiiB BukoHaHHs 3aBaHb i 9ac
TpeHiHry — makc. 20 6aniB
s ek3ameHy
3agikoBuii 3agnikoBuii moayJb 2 | 3anikoBuii MoayJib 3 3anikosuii Pazom
MoayJib 1 Mozy.th, 4 (%)
(ex3aMeH)
20% 20% 20% 40% 100
OnutyBanus mia | OnuTyBaHHS M 4ac ITinroroBka KIII3 — | TecroBi 3aBmaHHs
qac 3aHsTh (7 3aHsTh (6 Tem) 5 GaniB | makc. 40 OaniB (10 tectiB mo 1 Gany
TeM) 5 OamiB 3a 3a Temy — makc. 30 3axuct KIII3 — make. | 3a Tect) — makc. 10
TeMy — Makc. 35 6amniB 40 6amniB OaniB
OaniB MonynbHa VYyacts y TpeHinrax — | Teoperuune
. 100
MopnynbHa KOHTpOJIbHA poboTa — | Makc. 20 GaiiB nuTaHHA — Makc. 10
KOHTPOJIbHA Mmakc. 70 OamiB OaiB
poboTa — MaKc. 3anaui (4 3amau4i) —
65 GaniB o 20 6ajiB, MaKc.

[IIxaJja omiHIOBAHHA:

3a mkanow | 3a HAIOHAJIBLHOIO
3VHY LKA 3a mkasow ECTS
90-100 BIIMIHHO A (BiZIMIHHO)
85-89 B (yxe mobpe)
7584 Alobpe C (106pe)
65-74 SATOBUILHO D (3amoBisibHO)
60-64 g E (moctratHbo)
35-59 . FX (He3a0BiIbHO 3 MOXIIMBICTIO TIOBTOPHOTO CKJIAJAHHS)
HE33JI0BIITHHO - ;
1-34 F (He3a10BUIbHO 3 000B’I3KOBUM TOBTOPHUM KYPCOM)




13. IncTpyMeHTH, 00JIaJTHAHHSA Ta NPOrpaMHe 3a0e3MeYeHHs,
BUKOPHCTAHHA IKHX NepeAdayac HAaB4YaJIbHA TUCHHILIIHA

Ne HalimenyBanHs Homep temun

1. | KomyHnikamiiine mnporpamHe 3a0esneueHHs (Zoom) s mpoBeaeHHs | 1-15, cem. 1, 2
3aHSTH Y PKUMI OHJIAKH (32 HEOOX1THOCTI)
2. | Komynikamiitna ©ayanbHa 1aatrdgopma (Moodle) mms  opranizamii | 1-15, cem. 1, 2
JUCTAHIIMHOTO HaBUYaHHS (32 HEOOX1THOCTI)

3. | Cucrema nunamiuHoi MatemaTuku Geogebra 12, cem.1;
1,2,9, cem.2
4. | Inctpymentu Microsoft Office (Excel) 3,cem 2
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